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ndustrial olicy 


Promotes constant inquiry and activi. 


directed at improvements in product 
and service. American Meter Cantpany 


is operated under this policy withoug 


experiment at customer’s expense. “Ht his 
brought the beneficial result of 


an authoritative Leadership in 


Gas Measurement Engineering. 
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IRNAL DEVOTED TO THE 
APPLIANCE INDUSTRIES 


NICAL EDITION 
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There are twelve 8” 
Standard Nordstrom 
Valves and one 20” 


worm gear WNord- 


strom ** Venturi ”’ 


Valve in this set-up. 
Nordstrom Valves 
won't leak —won’t 


stick. The _ lubri- 


cated valves for Gas 


Industry service. 


The problem of positive shut-off in gas services has been definitely 
overcome by Nordstrom Valves because these valves operate by a 
patented hydraulic lubricant principle which seals the valves against 
leaks. 


Nordstrom Valves were installed in the manifold shown above because 
a positive shut-off is necessary. The gas handled is an oil gas with 
temperatures in the neighborhood of 150° and with pressures from 
60 to 65 pounds. This manifold is for the use of the gas dispatcher 
in controlling the gas load to the various parts of the distributing 
system. 

‘“‘Merco”’ Lubricants for Gas Services 


Special lubricants, for use in Nordstrom Valves, have been prepared 
in convenient stick form and are recommended for use in gas services. 


Write for our latest catalog. 


Merco Nordstrom Valve Company 


Subsidiary of The Merrill Company 
Engineers—Manufacturers 


Boston—184 Boylston St. Detroit—2842 W. Grand Bivd. New York—ll W. 42nd St. 
Buffalo—Genesee Bldg. Kl Paso—111 8S. Virginia St. Pittsburgh—Clark Bidg. 
Chicago—176 W. Adams St. Houston—Petroleum Bldg. Portland—Buyers Bldg. 
Dallas—Magnolia Bldg. Los Angeles—556 S. San Pedro St. San Francisco—343 Sansome St. 


New Orleans—Masonic Temple Bldg. 


Agencies in Principal Cities 
Factories—Oakland, Calif., and Belleville, N. J. 
Canadian Manufacturers—TDPeacock Bros., Ltd., Montreal, Cobalt. Winnipeg, Vancouver 
England—Audley Engineering Co., Ltd., Newpot, Shropshire. 
BuenosAires—Argentine—General Plectric, Soc. Anon., Victoria 618 Esq. Peru 
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WE’LL LET YOU 
BE THE JUDGE 


of the 


TROOPER AUTOMATIC 
STORAGE WATER HEATER 


on these three points: 


eee Copper Alloy Galvanized Steel Tank. 
Brass connections for hot and cold water. 
Guaranteed thermostat. 


Automatic safety pilot. 


Steel jacket finished in ivory enamel. 


Performance. . Especially designed burner properly located i | 
permits quick recovery. | 


Loss of heat prevented by heavy insulation. 3 Hl 


Low operating cost. 


ik : 
i — 


Low Price. ...Our price to you will permit you to sell to {iil 


your customers as low as $55.00. 


$$ | 
TROOP T 
il 


We are willing to ship you a sample heater on memo | i \ 
charge, so that you can judge this heater for yourself. | | 
Troop Water Heater Company 
Pittsburgh, Pa. 
Southern Office and Warehouse Branches in All 
2625 Elm Street, Dallas, Texas Principal Cities 


September, 1929, Volume V, Number 9. Western Gas is published by Western Business Papers, Inc., at 124 West Fourth Street, Los Angeles, California. 
Subscription price (in advance) 20 cents the copy; $2.00 per year; 3 years $5.00; $300 per year foreign. Entered as second class matter June i, 1925, at 
the postoffice at Los Angeles, California, under the Act of March 3, 1879. 
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UYING ATTENTION CEN]T 


Engine-buying frequently involves the opinion of Joe—the operator, 

Sam — the superintendent, Grey — the manager, and one or more 
stockholders. Just let the 2-cycle, gas-injection type of engine be mentioned 
for the job—and buying attention immediately centers on BESSEMER Type- 
10. Because the injection of the fuel gas under pressure into the cylinder is 
timed, 4-cycle fuel economy is attained with the 2-cycle principle of opera- 
tion. In addition to the material saving in fuel-gas, the power output for any 


given. cylinder is increased. 
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TERS ON BEWEMER TYPE 


In the oil and gas fields of the world, Bessemer’s “99% + running time” is 
as familiar as the sound of a Bessemer exhaust is common. This reliability 
results from strength in structure, simplicity in design, accessibility in ad- 
justment. More hours on the load, for more years, at less cost means more 
Bessemer engine-buyers every year. : 


THE COOPER-BESSEMER CORPORATION 


FORMERLY 
THE C. & G. COOPER COMPANY THE BESSEMER GAS ENGINE COMPANY | 


PLANTS 
MOUNT VERNON, OHIO GROVE CITY, PENNSYLVANIA 


They KNEW 


what they wanted 


PROVED—BY THE UNPARALLELED 
SALES OF THE FOXBORO ORIFICE 
METER 


EADING oil and gas engi- 
neers knew _ what they 
wanted in an orifice meter. 

They found all the desirable 
characteristics they were looking 
for in the Foxboro Orifice Meter. 
Unparalled sales prove it. Per- 
haps Foxboro’s Orifice Meter is 
the one you have been looking 
for. 


Why not get the benefits of the 
inherent accuracy of the Foxboro 
Orifice Meter? This Instrument 
provides written records of flow 
that are the bills of lading for oil 
and gas delivered. These records 
are accepted by leading oil and 
gas companies as sight drafts for 
goods received. Checked and 
cross-checked, these records 
stand the test. That's accuracy 
for you. Foxboro has developed 
this Orifice Meter so that you can 
have an Instrument that will 
measure wet or dry gas accur- 
ately. 


A letter to the nearest Branch 
Office brings you full information. 
If you are going to the Sixth In- 
ternational Petroleum Exposition 
at Tulsa, October 5-12, see the 
Foxboro exhibit at Booths 4, 5, 
and 6. 


See our exhibit, Sixth International 
Petroleum Exposition, Tulsa, October 


5-12, Booths 4, 5, and 6. 


Agents for Robinson Patented 
Orifice Flange Fittings 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 


WESTERN Gé 


OX BOR 


I 
Easy to Clean 


2 
Easy to Read 


3 
Easy to Zero 


4. 
Quick to 
Assemble 


5 
Uniform Pen 
Travel 


6 
Uniform Scale 


Chart 
7 


Static tube move- 
ments of Type 
200 Orifice Me- 
ters made of 
chrome nickel 
steel—do not rust 
or corrode — not 
affected by . sul- 
phur fumes of 
gases. 


The Foxboro 
Guarantee, sealed 
to each recording 
and Controlling 
Instrument. 


8 
Lowest Mainte- 
nance 


9 


Interchangeable 
Parts 


THE FOXBORO COMPANY 
Neponset Ave., Foxboro, Mass., U.S. A. a sik. 


Western Offices: 
los Angeles, 443 S. San Pedro St. 
San Francisco, 461 Market St. 


Portland, Ore., 816 Lewis Bldg. 
J. E. Treacy, Strada Golesti No. 9, Ploesti, Roumania 
New York Chicago Phi'adelphia P’ttsburgh Rochester, N.Y. 
Detroit Boston Atlanta Tulsa Cleveland Dallas Salt Lake City 


Instruments for Controlling, Recording and Indicating Temperature, Flow, Humidity and Pressure 
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pit cast 
2400 lbs. 


internal pressure 


¢ Sem O Pe 


deLavaud...the pipe of 


and 


HE diagram shown above graphically tells 


the story of deLavaud’s superiority over - 


pit cast pipe. These two sections have pre- 
cisely the same outside diameter. Note, how- 
ever, that the deLavaud pipe has a greater 
inside diameter and therefore a greater carry- 
ing capacity. Yet, exhaustive tests 


greater carrying capacity 
oreater strength 


The remarkable strength of deLavaud pipe 
results from the dense, close grained structure 
of the metal, and from its freedom from slag 
and blow holes. deLavaud pipe is made by 
pouring molten iron into a rapidly revolving 
cylindrical mould. Centrifugal force holds 
metal against sides of mould, driv- 


have proved that deLavaud pipe is 
more than 25% stronger than any 
pit cast iron pipe. 


In hydraulic bursting tests con- 
ducted by a well-known authority 
deLavaud pipe proved its superior 
strength by resisting an internal 
pressure of more than 3000 lbs. per 
squ.in. This was far greater pressure 
than pit cast pipe withstood. 


Cast iron pipe made 
by this Company 
bears the “2-check” 
trademark of The 
Cast Iron Pipe Re- 


search Association. 


ing out impurities with a force 40 
times greater than gravity. 


Also, the action of water-cooled 
deLavaud mould and the subsequent 
annealing further improve the phys- 
ical properties and the microstruc- 
ture of the metal. Let us send you 
the deLavaud handbook and the 
complete facts and figures about 


deLavaud pipe. 


United States Pipe 


and Foundry Co., Burlington, New Jersey 


Cleveland 


Sales Offices: 
Buffalo 


New York 


Philadelphia 
Pittsburgh 


Chicago 
Dallas 


San Francisco 


Minneapolis 
Los Angeles 


Birmingham 
Seattle 


Kansas City 


WESTERN GAS 


SMITH Welding 


Th NEW WAY 


If you have not seen the book that deals with the 
manufacture and advantages of SMITHWelded 
Oil and Gas Line Pipe, send today for your copy of 
The New Way. 


It also contains valuable engineering data. 


A. O. SMITH CORPORATION 


Oil and Gas Field Products Division 
General Offices: MILWAUKEE, WISCONSIN 
District Offices at: New York, Tulsa, Houston, Los Angeles 
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SMITHWELDED LINE PIPE 
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r was an old and highly valued 
friend speaking — “We like to 
think of Cooper engines as we think of 
Tiffany diamonds—none better—thorough 
reliability—all that and more —the result, 
undoubtedly, of reputations built long ago 
and gaining greater and greater prestige as 
the years roll by. Personally, I think of 
you fellows out there in a small Ohio town 
devoting all your interest, your time, 
money, lives — just to engine-building. 
Your organization seems consecrated to 
its craft.” 


Cooper 4-cycle horizontal gas engine and compress- 
ors are built in standard sizes from 50 to 1500 
B. H. P. They embody successful engine-building 
experience of nearly a century. 


THE COOPER-BESSEMER CORPORATION 


Formerly The C & G. Cooper Co. and The Bessemer Gas Engine Co. 
Mount Vernon, Ohio Grove City, Pa. 


1116 Magnolia Bldg., Dallas 630 E. 61st., Los Angeles, Calif 
615 Kennedy Bldg., Tulsa, Okla 


WESTERN GA‘ 


THE BABCOCK & WILCOX COMPANY 


85 Liberty Street, New York City 
CHAS. C. MOORE, Pacific Coast Manager 


Manufacturers of: 


Water-Tube Boilers, Steam Superheaters 
Air Preheaters, Economizers, Chain Grate Stokers 
Oil Burners and Refractories Pressure Vessels 
and Special Process Equipment 


THE BABCOCK & WILCOX TUBE COMPANY 


$5 Liberty St., New York City 
Works and General Offices, Beaver Falls, Pa. 
CHAS. C. MOORE, Pacific Coast Manager 


Manufacturers of seamless lIoncan iron pipe, a 
greatly superior pipe and tubing for heaters, coolers, con- 
densers and connecting lines. 


Seamless Toncan is virtually unaffected by many 
other corrosive media which cause early failures of other 
ferrous pipe materials. It is recommended for all installa- 
tions subject to corrosive attack. 


Seamless Toncan (copper-molyhdenum) Iron is 
available in pipe sizes up to 5 in. I. P. S.—and in tube 
sizes up to 5! in. outside diameter. 


APEXIOR Tri- Lok Cochrane— 
ase | Ries Feed water heaters— 
_ Tri-Lok grating is a ventilated 


Deaerators, Flow meters, 


Apexior No. | is a protective |steel flooring for walk ways Hot process water purifiers 
ag ni water — = Ssur-| around boilers and machinery. 

aces oO steam outer rums, | . . 
Ee Mics eae RE Also used as concrete form and Diamond Mechanical 

i ee coe SES! q Soot Blowers 
mizers, feed water heaters, hot | reinforcement for heavy uty 


Lagonda Tube Cleaners 


water tanks and steel turbines. floors. Copes Feed Water Regulators 
CHAS C. MOORE & CO., Engineers, INC. 
San Francisco Seattle Salt Lake City Vancouver 


Los Angeles Portland Phoenix Honolulu 
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Valves 
For the Oil Industry 


Chapman 


For The Gas Industry 


Iron, Bronze and Steel Gate Valves 
—All sizes and types for hand, hy- 
draulic and electric operation. 


Chapman Valves, ranging in size from |4 inch up to 60 inches, are playing a major part in 
the development and maintenance of the nation’s gas transmission and distributing systems. 


Chapman Gate Valves, Nitralloy Mounted, are installed in the Buttonwillow-to-San Francisco 
line of the Pacific Gas & Electric Company. Details of Nitralloy, the new valve mounting, 
furnished on request. 


Nitralloy will increase the life of gates valves in gas service many times. 


Gate valves up to 36 inch are carried in stock in all of the branch warehouses of the company 
located throughout the West. 


THE CHAPMAN VALVE MFG. COMPANY 


Indian Orchard, Mass. 


San Francisco Los Angeles Tulsa Chicago New York 
Cleveland Detroit Pittsburgh Philadelphia Boston 


WESTERN GAS 


OOLERS 


Fan, ! 7... 
WOBURN 
48) abel ’ TAS, SE tae. 
ewnien a es CT —— 


‘BRAUN open cooler de- 
=a BRAUN 
high standards found in BRAUN 


heat exchangers, to-wit: 


{a} Removable channel cover plates permit accessibility to inside 


of tubes for inspection or cleaning WITHOUT BREAKING PIPE 
CONNECTIONS. 


{b} Tubes scientifically arranged so that possible channeling of water 
around surface is eliminated. 


{c} Nozzles permit simplicity of piping and by-passing. 


BRAUN open coolers fit standard BRAUN cooling towers 
thereby eliminating necessity of large and expensive concrete basins. 


C-F-BRAUN & CO. 
ALHAMBRA,CALIFORNIA 


NEW YORK HOUSTON 
120 Broadway Neils Esperson Bidg 


——— SAN FRANCISCO - DALLAS 


Russ Building. Republic Bank Bidg. 
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after Year after Year 


For long, long years Bitumastic Enamel coatings 

upon steel structures have been burned in the 

ground, submerged beneath the sea, sunk in the : 
slime and ooze of swamps and river bottoms. 
Year after year the corrosive elements of alkaline 
soils, the acid-filled waters of tropical rivers, the alternating action 
of salt air and salt water, bilgewater and brine have gnawed at 
Bitumastic Enameled surfaces without affecting them. Forty years 
of experience have been insufficient to determine the effective life- 
time of Bitumastic Enamel. 

Year after year the proof of this positive protection has accumu- 
lated. Year after year it continues to resist all corrosive elements. 
Year after year it demonstrates its reliability as a perfect coating 
for steel. 

Protect your pipe lines with Bitumastic Enamel and avoid corrosion 
year after year after year. 

All over America, Oil and Gas lines are being insured against 
corrosion by Bitumastic Enamel. Only because of its proven pro- 
tection is Bitumastic Enamel chosen in preference to all others. 


¢ 


A copy of our new booklet 
“The Protection of Oil and 
Gas Lines’ will soon be ready 
for delivery. Ask us to put 
you down for one. 


ee ee 


REG. U.S PAT. OFF 


j= BITUMASTIC 


Wailes Dove-Hermiston Corporation 
17 Battery Place, New York 


2464 Enterprise St., Los Angeles, Calif. 345 Vermont St., San Francisco, Calif. 
Philadelphia Cleveland Chicago Houston Tulsa San Francisco 


1] 
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ATWOOD 
Welded 


Headers 


River Crossing for Mississippi River Fuel Corp. 


This ATWOOD Reinforced Welded River Crossing, Header, installed at Dupo, III., is 
but one of 32 Headers fabricated for the Monroe, La-St. Louis Pipe Line. 
One of these headers is 406’—0” long with necks on 80’—0” centers, another 

156’—0” long with necks on 30’—0” centers. 


Engineering data—22” O. D. pipe x 3%" thick . . . Necks 13” O. D. 
x 54 1b. per ft. and 1034" O.D. x 54 1b. . . . All Flanges are rolled 
steel, high hub, square corner ATWOOD joints .. . Header 
4 flanges 22" x 33" . . . Neck flanges 13” x 20%” and 10” x 171%". 
» . « « Necks are butt-welded to Headers and reinforced . . 
¥ Headers are closed at one end with a cast steel spherical head 
made to fit inside the 22” pipe, welded and reinforced. 


Feel free at any time to call upon our thorough 
and comprehensive Engineering Service for advice 
upon problems of design and fabrication . .. . 


ATWOOD ATWOOD 


Further information will te gladly sent upon request 


PITTSBURGH VALVE, FOUNDRY & CONSTRUCTION C0. 


PITTSBURGH ~ PENNA. 


BRANCH OFFICES REPRESENTATIVES 
30 Church Street, New York, N.Y.,.............. R. B. Felker Garrett Burges, Inc.,...... aa barr ~ ee Bldg., Detroit, Mich. 
80 E. Jackson Bivd.. Chicago, Iil., cbbaa ueaes ey B. Longini Maintenance Engineering Corp. 5: +. ».- 1400 Conti ’ Houston, Tex. 
185 Devonshire Street, Boston, RTE G. S. Seltzer Moore-Broach ~ayenegpren Re" .Forsyth Bide. Atlanta, Ga. 
858 Rockefeller Bldg., Cleveland, Ohio, TEPER S Se R. J. Crozier Co.,...... _ 10 South 18th Street, Philadelphia. Pa. 
1314 Southwestern idg., I oe B. V. Fisher Wwe G. a i baa alin or 6th Street, Los Angeles, Calif. 
504 Alexander Bldg., Tulsa, Okla... TKN Ree ie * H. Walker A. G. Hill,. akiihatan . 45 Jarvis Street, Toronto, Canada 


The ATWOOD - Line rw Valves .. . Fittings . .. Piping 
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Installation 


cisco. 


in palatial home of 
John G. Rapp, President of John 
G. Rapp Corporation, San Fran- 


A typical industrial installation— 


Chivers Book Binding Co., 


tin, Texas. 


Aus- 


Western Gas Companies 


are adding profitable heating load and 
securing outstanding installations with 


MUELLER 


GAS -ERA 
FURNACES 


Judge for yourself. Here are typical large installations 
of Gas-Era cast-iron Warm Air Furnaces 
Paramount Famous Lasky Corp., Hollywood, Calif. 
(72 sections—4,680,000 A. G. A. rating) 


Fox Film Laboratories, Hollywood, Calif. 


(32 sections—2,080 000 A. G. A. rating) 


Marti Department Store, Long Beach, Calif. 
(18 sections—1,170,000 A. G. A. rating) 


Bank of America of California, Redlands, Calif. 


(16 sections—780,000 A. G. A. rating) 


Fox West Coast Theatre, Visalia, Calif. 
(12 sections—780,000 A. G. A. rating) 


Fox West Coast Theatre, Hanford, Calif. 


(12 sections—780,000 A. G. A. rating) Caslva 
First Presbyterian Church, Austin, Texas Furnaces and 
(5 sections—325,000 A. G. A. rating) Boilers 
Chivers Book Binding Co., Austin, Texas Approved for 

(6 sections—390,000 A. G. A. rating) all sizes. 


Lifetime Service and 


Ability Sells Them 


Cast iron construction. Scientific de- 
sign. Ground joints. Suited to both 
gravity and fan circulation. Gas-Era 
Furnaces are specified by leading en- 
gineers and architects for the better 
class of buildings. 


All These Sales Aids 


1. Catalogs with complete informa- 
tion. 


2. Engineering data for architects 
and engineers. 


3. Persuasive folders and booklets for 


MUELLER GAS- 


ra aR ERA BOILERS, 
4. Window displays that bring pros- i a en. enn 

pects in. ter. For house heat- 
5. Dramatized sales portfolio for use ing, water heating, 

by salesmen. industrial heating. 

For complete facts, write— 
L. J. MUELLER FURNACE CO. 
257 Reed St., Established 1857, Milwaukee, Wis. 
Branch Offices: 

Chicago Detroit St. Louis Minneapolis 


Salt Lake City Seattle Baltimore 
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the Petroleum 
Industry as a whole 


Attend the 1929 International Petroleum Exposition 
for a visualization of the Industry in its entirety. 


CE a 


Ws 


WII 


ty 


= 
L— 


At one time and place you can see displays and dem- pncad 
onstrations of the latest methods and equipment : 
for prospecting, producing, refining, transporting and | 
marketing. You can meet and exchange ideas with \ 
the oil and gas men of the world. 


Make arrangements now to attend the Exposition. 
Widen your knowledge of the business ... bring it 
Where MEN, up to date. For hotel reservations or information, The WORLD’S 


METHODS and address: International Petroleum Exposition, Wm. B. FAIR of THE 
W by] 2 °9 T l 29 _ . a 
MACHINERY li ee rma dink as. ig PETROLEUM 


™ INTERNATIONAL)“ 
PETROLEUM EXPOSITION 


TULSA, OKLA.USA. AND CONGRESS OCT. 512.1929 
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Trace that Leak/ 


Mueller G-11215 


Mueller C-11210 


Mueller G-11235 


ANY a profit “leak” 
can be traced to 
:, meter depreciation 


and high maintenance. Needless loss 
can be prevented by using Mueller 


Rigid Bar Meter Hangers. 


Mueller Meter Hangers provide an 
exact 90-degree angle between meter 
connections and meter spuds. I[here- 
fore, meters can be set correctly and 
quickly. Leaky installations, fre- 
quent servicing and meter strain are 
avoided because Mueller Hangers are 
scientifically designed from an experi- 
ence gained in 72 years of successful! 
manufacture. Every Mueller Hanger 
is subjected to a 100-lb. air pressure 
test before it gets the final O.K. 


Mueller Rigid Bar Meter Hangers 
are your assurance against needless 
profit “leaks.” They are made in 
standard types to meet every need of 
the gas industry. A request will 
bring complete information. 


MUELLER CO. (Established 
1857); San Francisco, 1072-76 How- 
ard St.; 2468 Hunter St., Los 
Angeles; Dallas, 901 McKinney 
Ave.; Factory: Decatur, Illinois; 


Canadian Factory: MUELLER, 


Limited, Sarnia. 


MUELLER 


PLUMBING BRONZE AND VITREOUS WARE 


EMCO in the Texas Gas Field 


XPERIENCE has taught a large gas company 

to buy products that will give years of unin- 
terrupted service at the least expense. They know 
that in the end the best obtainable products are 
the cheapest. 


That’s why they installed an EMCO Low Pressure 
Regulator and two EMCO Number Four Large 
Capacity Gas Meters equipped with EMCO Com- 
bined Record Gauges. An all EMCO installation 
for constant pressure regulation and accurate gas 
measurement. 


EMCO—wherever you go 


WESTINGHOUSE 
FLUID POSITIVE 
GAS METER 


ORIFICE GAS METER 


> -— 


—“EMCO*sS es 


PRESSED STEEL TYPE 
GAS METER 


PIT 


EMCO 
DOMESTIC SERVICE 
REGULATOR 


EMCO LOW PRESSURE 
BALANCED VALVE REGULATOR 


TSBURGH EQUITABLE 


EMCO *O 
CAST tRON 
ORY GAS METER 


IRONCLAD 
CAST IRON 


METER COMPANY 


MAIN OFFICE AND WORKS 


PITTSBURGH, PA. 
NEW YORK CHICAGO COLUMBIA,S.C. LOS ANGELES DALLAS 


TULSA SEATTLE KANSAS CITY SALT LAKE CITY 


WESTERN GA 
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Good News 


To Liquefied Petroleum 
Gas Distributors 


Fisher Develops Positive Control for Reducing Gas 
to Ideal Burning Pressure 


In line with the policy of keeping 
abreast of gas developments, Fisher 
announces this new No. 700 series 
regulators for liquefied petroleum 
gas. 


The regulator is designed to re- 
duce tanked gas pressures to a 
steady burning pressure. 


Initial pressures of from 5 to 300 
pounds are reduced for burning to 
from 1 to 20 inches of water—as 
desired. 


Though this is the initial announce- 
ment of the Fisher No. 700 series, 
tests in the Fisher Laboratory, in 
the laboratories of leading gas 
companies and throughout the en- 
tire range of field conditions have 
led major gas companies to stand- 
ardize on this Fisher Regulator. 


The entire unit is Fisher through- 
out. 

Fisher’s New Special Composition 
Diaphragm and Valve Discs meet 
the most exacting gas conditions 
without appreciable wear or de- 
terioration — conditions that dry 
out leather units in a short time. 


This Fisher development maintains 
an ultra sensitive control, holding 
a consistent burning pressure— 
and shuts off positively on dead 
end service. 


P. S.—This Fisher No. 700 Series 
Regulators are also ideal for tap- 
ping high pressure natural or ar- 
tificial gas lines for leads to house 
and burner service. 

Details of this Newest Fisher de- 
velopment for gas regulation will 
be sent upon request. 


THE FISHER GOVERNOR COMPANY 


2400 FISHER BUILDING 


WOME 


MARSHALLTOWN, IOWA 
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EQUIPMENT FOR THE 
GAS INDUSTRY 


—of proven dependability 


METRIC (Westcott) Orifice Meters 
CROSBY Gauges, Safety Valves, Etc. 
TYCOS Recording Pressure, Temperature 

and General Laboratory Instruments 
MERIAM U-Gauges and Flow Meters 
CHAPLIN-FULTON Regulators 
DAVIS Steam Specialties, Regulators, Etc. 
— ALSO — 


A Complete Line of Laboratory Apparatus 
and Equipment for Measurement and Control 


A ( 
—\ 
Ye 


SERVICE 


ite 


OUR COUNSEL IS YOURS WITHOUT OBLIGATION 


WESTCOTT & GREIS, Inc. 


LOS ANGELES — TULSA DALLAS 


LOS ANGELES OFFICE: 1945 SANTA FE AVENUE 
PHONE TUcker 3296 


20 WESTERN GAS 


FOR 
WELDING 


_ TORCHEJ NEGULATOR/ 


VICTOR WELDINGAZZQNIPMENT CO 
844 FOL/OM /T. /EQYFRANCI/CO CALIF. 


September, 1929 


ON THE PRAIRIE PIPE LINE 


FROM OKLAHOMA TO INDIANA 


Upper photograph shows the well preserved conditions of the wrapping as indicated by 
the Kraft paper wrapper on the lengths as the line was being laid at a point in 


Oklahoma. 


Lower left: This scene illustrates the modern method of pipe laying; mill coated and 
wrapped pipe installed with the most modern machinery. 


Lower right: Biturine Enamel for field application is still available as in the past to 
those who prefer this method to the mechanically applied coating and wrapping. 


HILL, HUBBELL & COMPANY 


Division, General Paint Corporation 
Manufacturers of Highest Grade Oil Industry Paints and Pipe Line Coatings 
General Offices: SAN FRANCISCO Mid-Continent Factory: ‘TULSA 
SAN FRANCISCO - TULSA - NEW YORK - CHICAGO - LOS ANGELES - HOUSTON - PORTLAND - SEATTLE - SPOKANE 
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VERYTHING IN 
PNEUMATIC EQUIPMENT 
for the GAS INDUSTRY 


GREETINGS 
to the 
36th ANNUAL 
CONVENTION 
of the 
Pacific Coast 
Gas 
Association 


I=<ersoll-Rand 


INGERSOLL-RAND CO., NEW YORK CITY 


BRANCHES IN PRINCIPAL CITIES THE WORLD OVER 


septem be < | 929 


14. years 


OF RESEARCH AND DEVELOPMENT ¢*¢ THEN THE 


ANUBIS 


DIFFERENTIAL 
PRESSURE 
RECORDER! 
{% produced in the laboratory o af} 
George Sydney Binckley, C 
These improvements, so fundamental 
as to revolutionize gas and liquid mea- 
surement by orifice meters, are made 
possible by unique principles of design 


and construction embodied only in the 
ANUBIS Differential Pressure Recorder. 


1. Extreme precision and responsiveness 
from lowest to highest differential pres- 
sures. 


2. No mercury or other liquid used. 


3. Noopening through pressure-chamber 
walls—therefore no stuffing box is re- 
quired, and no leakage or friction is 
possible i in transmitting motion from in- 
terior to exterior of pressure-chamber. 


4. Undiminished and permanent accuracy 
at low difterential pressures permits use 
of larger orifice, and wider range of dis- 
charges through one size of orifice. 


5. Calibration unaffected by any ordinary 
operating conditions, including tempo- 
rary excessive differential pressures, or 
setting out of level. 

Contact of pens with chart is made by 
gravity alone, therefore it is uniform. 


a 


7. Static pressure range adjustable with- 
out change of parts. 


as 


No possibility of building up “false dif- 


ferential” under conditions of pulsation. 


Uniform time interval of 15 minutes 
between static and differential pens. 


eo 


bee 
= 


Simplicity, compactness, and rugged- 
ness of construction. 


NATURAL GAS EQuipMENT INC. 


Petroleum Securities Distributors of 
Bldg., Los Angeles 
N. G. E. Gas 


1123 Harrison St. B 
San Francisco urners 


Atco Building 
Tulsa, Oklahoma 


Wilgus Pressure 
Regulators 


The ANUBIS Differential Pressure Recorder 


ANUBIS—in ancient Egyptian mythology 
—adjusted the Great Balance which weighed 
the spirit of a candidate for the Other World 


against a single feather! 


Send the coupon below 
for complete information! 


NATURAL GAS EQUIPMENT CO. 

Petroleum Securities Building, Los Angeles, California 
Please send me without charge, Bulletin 11 describing 
ANUBIS Differential Pressure Recorders. 


Neme— — 


Con-pany_— 


Adaress__ —_ Seas 


Western Gas. Sep 
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Reliance Regulators 


House Type 


High Pressure Balanced Valve 
Low Pressure Balanced Valve 
High Pressure Compounding 
Propane, Butane or Bottled Gas 


The Reffnce Line now includes a regulator 
for every purpose in sizes up to six inches, all 
embodying their patented toggle joint action. 
Fifteen years experience has proven conclus- 
ively that for positive lockup, sensitive and 
close regulation, great capacity and low cost 
of upkeep, this device has no equal. 


Our new plant, made necessary by the con- 
stantly increasing demands for the Reliance, 
enables us to give most prompt and efficient 
service. 


The Reliance Manufacturing Co. 


Alhambra, Calif. 


Eastern Representative Northwest Mid-Continent 
ISBELL-PORTER CO., NORTHWEST GAS & ELECTRIC EQUIP. CO. WESTCOTT & GREIS 
Newark, N. J. Portland, Oregon Tulsa, Okla. 


Dallas, Texas 
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S.R.DRESSER 
MFG.COMPANY 


Bradford,Penna. 
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A Record of Progress mn 
Gas Holder Erection 


A 10,000,000 cu. ft capacity Holder under construction for 


Potrero Plant—Pacific Gas & Electric Company 


June 29, 1929 


Showing the bottom of the holder resting 
upon the permanent foundation. This 
bottom is 276’ 6” in diameter. The two 
radial derricks have just been placed in 


position for assembling the shells of the 
steel tank and holder. 


July 1, 1929 


The shell of the steel tank is under con- 
struction. The first row plates in this shell 
are 2%a’’ in thickness. To the right of the 
photograph and suspended from one radial 
derrick can be seen the | 1-ton compression 
riveter. The crane track completely sur- 
rounds the holder. 


August 1, 1929 


The steel tank complete is here shown. 


Inside of this tank the permanent wood 
frame for supporting the crown, and the 


five lifts of holder are under construction. 
When completed the total height of the 
guide frames will be 247’ above the founda- 


tion, and the total holder capacity will be 
10,000,000 cu. ft. 


Stacey Bros. Gas Construction Company 
| CINCINNATI, OHIO 


September, 1929 


Recording 


NSTALLED at the 
Maines gas lift station 
of the Marland Produc- 
tion Company, Miss-on 
Pool Area, the four Bris- 
Instru- 


tol’s Recording 
ments shown above assist 
materially in controlling 


operating conditions. 


The installation consists 
of one thermometer to 
record temperature of 
discharge gas, and three 
Pressure-Vacuum Gauges 
to record intake, interme- 


diate and high pressures. 


The Bristol Company 


Conn. 


Waterbury 


The inherent 
ruggedness and 


simple design of 
Bristol's Gauges 
and I[Thermom- 
eters make them 
especially - suit- 

able for oil and gas field 
use. With ordinary care 
they should give accurate, 
trouble-free service for 


many years. 


Catalogs, Bulletins wil’ 
be sent on request of any 
interested person in your 
plant. 


Continuous chart records of Temperature axd Pr 
form a permanent daily “log” of operation. 


ENGINEERING 
SERVICE 
Bristol’s Engineering Service is 
available to you at any time 
without obligation. Write or 
wire direct to main office at 
Waterbury, Conn., or to nearest 


branch office. 


Branch Offices 


Pe eb nek ee San Francisco 
Boston New York 
Philadelphia Akron 
Pittsburgh Detroit 
Birmingham Chicago 
St. Louis Denver 


Gas Lift I'emperature 


and Pressure 


CSssur? 
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ERE are shown only a few of the many advantages of 

McEverlast protective coatings now being used by some 

of the biggest industries in the middle west and southwest. An 
inquiry on your letterhead will bring you full particulars. 


Picture No. 1 in lower left hand 
corner shows a close-up of ma- 
chine-wrapped pipe _ previously 
treated with penetration and elec- 
trolysis-proof coating. 


2. McEverlast being applied cold 
in the field. Speeds up operations 
—eliminates risk of burns. 


3. McEverlast protection on im- 
portant 16” main of one of largest 
public utility corporations in the 
west. 


4. McEverlast-protected pipe of 
So. Calif. Gas Co. in A-1 shape 
after 20 months in soaking wet 
alkali soil. 


5. Applying McEverlast Osnaburg 
wrap in the field where corrosive 
elements are unusually bad. 


6. Part of a 25 mile section of 
22 inch transmission line of the 
Mississippi Valley Fuel Co. being 
protected by McEverlast. 


7. Applying penetration coating. 
Here, the alkali was so strong that 
the soil looked almost white. 


8. Deeply pitted line of Industrial 
Fuel and Supply Co. being recon- 
ditioned. McEverlast coatings ap- 
plied after removal of rust by ma- 
chine. 


111 West Seventh St., Los Angeles, Calif. 


35 E. Wacker Drive 
Chicago, Ill. 


1754 Graybar Bldg. 
New York, N. Y. 


1314 Magnolia Bldg. 


Dallas, Texas 


Offices in Principal Cities 
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Kaos Klawers| 


WHEN: 
YOU BUY YOUR CAR | 
Y THE WAVELENGTH | 


The bills for “gas” are in the terms of k. w. hrs. 
and “internal combustion engines are obsolete as 
Dodo Birds”—some of the Roots Blowers, 
Pumps and Meters being installed today will 
still be giving full-time accurate and de- 
pendable service. Data sent upon request. 


. 
From the recent address of a leading 
automobile manufacturer. 


ROOTS Users 
Root for 


be 


2 ES ep, rs 
ae ee 2 


120 Liberty Street 


The P.H.2 EM.ROOTS CO. 


ectase.. CONNERSVILLE,INDIANA 
Western Representative: SUTOR & CO., 
Los Angeles, California 


East Slauson Ave. 
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PIER PROCESS 


(Patented) 


For the most efficient use of 


100% BITUMINOUS COAL 


IN 


WATER GAS MANUFACTURE 


This process makes it possible to secure 
rated capacity with the use of 


100% bituminous coal 


CWS 


THE INSTALLATION COST IS NOMINAL 


COMPARED WITH THE SAVINGS 


STING COMPANY 
DIVISION .OF *" 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 
DWIGHT P. ROBINSON, PresivenT 
Broad and Arch Streets, Philadelphia 
Chicago New York 


— 
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Laying water lines at Mississippi river crossing 


_ 208 Miles of 18-Inch Gas Line in 92 Days 


Record on Memphis Project 
- tere es : oe ae 


TARTING in Louisiana, this 208-mile 18-inch gas line reached 

Memphis in 92 days. Laying the:line involved the crossing of 
cotton fields, gumbo, swamps, the Mississippi and four other rivers; 
nine railroads; canals, ditches and bayous—about the full range of 
experiences that would likely be encountered in laying a pipe line 
anywhere. 

While much credit belongs to the skill of workmen and the wise 
supervision of the job, still a share may go to an ever-ready and 
adaptable pipe whose characteristics—more particularly strength, 
ductility and well-finished ends, meant much in the general success 
of laying the line. 

There is much satisfaction in knowing that when difficult installa- 
tion problems are encountered which place extra strain on the pipe, 
such as, crossing rivers and deep ravines, that the pipe can be count- 
ed upon to meet these special conditions in a thoroughly satisfactory 
manner. The extensive use of NATIONAL for lines involving unus- 
ual engineering problems is substantial evidence of the reliability of 
this pipe for special and difficult conditions—one of the reasons why 
NATIONAL is 

AMERICA’S STANDARD PIPE FOR OIL AND GAS LINES 


NATIONAL TUBE COMPANY : Pittsburgh, Pa. 


Subsidiary of United States Steel Corporation 


NATIONAL P 
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SPECIALIZATION 


PECIALIZATION is the key-note 

and first requirement in the manu- 

facture of any product of outstanding 
quality and reputation. 


We specialize in the manufacture 
of REFRACTORIES ~ exclusively. 
Your problems are ours. [They have 
been successfully met in the past. Our 
knowledge gained from years of ex- 
perience in the manufacture of RE- 
FRACTORIES and the careful study 
of the conditions and requirements of 
service have been the factors upon 
which our products have been de- 
veloped. 


It is this knowledge and years of 


SPECIALIZATION in REFRACTO- 
RIES only which have placed our 
products in the unique position which 


they enjoy, “THE STANDARD OF 
COMPARISON ON THE PACIFIC 
COAST. 


STOCKTON FIREBRICK CO. 


Offices: Works: 
Russ Building, Stockton, Calif. 
San Francisco, Calif. Linco'n, Calif. 
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“COLONIAL Beand 


Re-Chrome Meter Leather 


LOGICAL REASONS 
showing advantages of **COLONIAL— 


Re-Chrome’”’ over bark-tanned leather 


Longer years service, hence 
less repairs. 


y) More accurate measurement of 


gas. Eliminating slow and fast 
meters. 


3 More impervious to water. 


Will stand a five minute boiling 
test. 


Greater resistance to heat and 
climatic changes. 


/ 


| 


Stronger fibre, makes it more 


durable. 


6 


Absorbs more oil, less likely to 
dry out and harden. 


More flexible, easier to fabri- 
cate, sew and crimp. 


aa 


Z Eliminates “floppy” dia- 
G phragms. 
ZW | 
This trade-mark, stamped LZ 
on each New Zealand Y In use by some of the 
Lamb skin, is our guaran- by Largest Gas Companies 
tee to you that each skin Y in the country 
has received the greatest Yj 
care in its selection and 


tanning. 


Ay ws 
MUTT 


We will be pleased 


to submit sample 


BESSE, OSBORN & ODELL, INC. 


51 SOUTH STREET - BOSTON, MASS. 
New York—177 William Street 
W. A. Smith—G. Norman Bankart, Representatives. 


Tanneries: Clinton, Me. 


and Peabody, Mass. 
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Mig FES 


_|TANKS]__ 
[PIPE] [PIPE| 


Seren Gas Generator Sets Built By Us for L. A. Gas & Elect. Corp. in 1921 


We Build Complete Gas 
Manufacturing Plants 


Steel We Manufacture 


Plate Work Oil Gas Generators 
for all Industries Ww a sh B oxes 
ee Purifiers 
Eee: Scrubbers 
Bt Welded Gas Lines 
Universal “Quick Clean” Heavy Plate Work 


Water Heaters 


Union Tank and Pipe Co. 


Engineers and Menufacturers 
2801 Santa Fe Avenue Los Angetes, California 
Telephone M'dland 2251 
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The design of The Baby Digger is years in advance of the field. It 
utilizes the most modern methods of transmitting power. Efficiency, 
simplicity and absence of “lost motion” are its outstanding charac- 
teristics. Thorough knowledge of requirements gained from long 
experience in the field is reflected in its every detail. 

Extremely compact and very mobile, The Baby Digger is available 
for use on more jobs in more locations. In fact, gas companies now 
using it find that The Baby Digger gives them machine-trenching on 
over 90% of their work. 

Only the best materials obtainable are used, the matter of cost 
being always subordinate to results. Fine alloy steels and the complete 
use of roller and ball bearings are indications of this. 

Finally, The Baby Digger is precision-built to exact specifications. 
Its design and construction are unparalleled in the excavating field. 


That these methods are justified is borne out by the many companies who 
are using from two to ten of these machines. An investigation will show that 
The Baby Digger is the machine for you. Why not write today for information? 


THE CLEVELAND TRENCHER COMPANY 


“Pioneers of the Small Trencher” 


20100 St. Clair Ave. Cleveland, Ohio 
Edward R. Bacon, Inc., 17th at Fclsom Sts., San Francisco 
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Advanced Design 
Finest Materials 
Precision Built 
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Every length of Chester Cas- 
ing, Pipe and Tubing must 
pass the Crop-End Test. Both 
crop ends are crushed and ex- 
amined as an additional im- 
portant physical test to check 
the character of weld and 
metal of each length of pipe. 


Throughout each day Chester regularly 
checks the taper and pitch of threads from 
each threading machine. 


Chester also makes all classes of Geruine Wrought Iron Tubular Goods 


South Chester Tube Company, Chester, Pa. 


District Sales Managers 


J. P. Cooney W. E. Gibson H. A. Morse J. P. Steele 
715-716 A. G. Bartlett Bldg. 801 Columbia Bank Bidg. 30 Church Street 305 Petroleum Bidg. 
Los Angeles, Calif. Pittsburgh, Pa. New York City Fort Worth, Texas 


District Offices 
Tulsa, Oklahomz—J. D. Swartz, 1231 South Evanston Street, Tulsa. Okla. 
Houston, Texas—P. H. Selk, Jr., 2108 Mills St., Houston, Texas 
District Warehouses—Houston, Texas; Thenard, California 


Distributors 
Prichard Supply Co. Petroleum Supply Co. Great Northern Tool & Supply Co., oe pe Well Supply Co., 
Mannington, W. Va. tiouston, Texas Norpniet, Ar. Billings and Kevin, Mont. A. G. Bartlett Bldg. 
Mather and Waynesburg, Pa. Kemmerer and Cody, Wyoming "hen Angeles, Calif. 
Wagner Supply Co. 
Fort Worth, Cross Plains Bridgeport Machine Co. United Pipe and Suponly Co. 
Le Valley, McLeod, mesnegs~ 4 ~ Inc. rea, Jraan, Wink, Forsan Wichita, Kansas and Branches Ch-rrleston. W. Va., and 
Elmira and Olean, N, and Odessa, Texas throughout Kansas and Oklahoma Paintsville, Kentucky 


CHESTER 


LINE PIPE 
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Here lies aie 


a great marke}... | 


the gateway to the Orient— 


here 18 where 
industries are 
locatin g 


to serve South American 


Markets Pe oe ee 


— 


————— 
fA 


atural Gus 


@ Sacramento 


e Stockton 


now available for industries 
in San Francisco Bay area 


....anew and cheaper tuel 


Here the railroads of the country 
meet the ships of the Pacific. Good 
roads aid in quick deliveries; an 
abundance of cheap electric power 
reduces production costs; plant in- 
vestments are low; production is 
increased through efficient labor 
and suitable climatic conditions. 
Here is where industries are locat- 
ing to serve the ever-growing west- 
ern markets. 


THE SAN FRANCISCO METROPOLI- 
TAN BAY AREA” now offers a fur- 
ther inducement for industrial de- 
velopment, for the Pacific Gas and 
Electric Company has an abundance 
of natural gas at attractive low rates. 


This Company will place indus- 
trial engineers at your disposal. 
Facts applied to your specific plant 
will be presented promptly and 
confidentially to your executives. 


Send for a copy of 
“Outstanding Features of the P. G. and E.”’ 


PaciIFIC GAS AND ELECTRIC COMPANY 


P-G-aud 


One of a series of advertisements now being run 
in national magazines 


WESTERN GAS 


' VE extend to the 


Pacific Coast Gas Association, 


its President, Mr. C. H. Dickey, 
and to Western Gas, the Associ- 


ation’s official publication, our 


sincere congratulations fora 


most successful year in Associ- 


ation accomplishments ae 


SOUTHERN COUNTIES GAS COMPANY 
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and more the fuel of 
omatic features of 
e making it a real 


perature is of the 
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Telling the Story 
of Complete Gas Service 


AS SERVICE supplied by San Diego Consolidated Gas and 
Electric Company is used by 55,000 residents of San Diego. 


In spite of the widespread acceptance of the value of gas service, 
50 per cent of that number use matches to light their water heaters 
and cooking equipment, and 20 per cent use gas plates for cooking. 


Many of our customers are still unfamiliar with the advantages 
of automatic water heating and controlled cooking on a modern gas 
range. 


Our goal is to see gas service utilized as efficiently and advan- 
tageously as possible by all of our customers. We do not merchan- 
dise gas appliances, but with the earnest cooperation of gas appliance 
dealers and plumbers we are making progress toward that goal. 


The plumbers and appliance dealers are personally contacting 
with every customer in our territory. The Company is encouraging 
cooking schools, and is doing a large volume of newspaper, direct 
mail and outdoor advertising. The story of complete gas service is 
being told and re-told. 


Cooperation 1s doing the job 


SAN Di1EGO CONSOLIDATED GAS AND ELECTRIC (COMPANY 
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In our industry there is 
an interdependence which demands 
constant care and oe on ‘the pant 
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July this oN e South y/ California 
Gas Company A 5 ving dependable 
service to 228,934 customers, supplied 
through 4431 miles of mains. 


Southern California 


Gas Company 
950 South Broadway, Los Angeles 


September, 1929 


Whole Industries Depend 


on Natural Gas— 


GAS IN THE INDVBDUSTRIES 


Removing bread from gas-fired traveling oven in Safeway Bakery. It is 96 feet long and 9 feet wide. 
ugh starts at one end, is carried through on a traveling belt, and 
emerges at the other end as baked bread. 


L. A. Food Producers 
Use Natural Gas 


THE MODERN PLANT and warehouse of Safeway Stores, Inc., in Los Angeles, 
shows how the food industry “does it better with gas.” This great plant, 
serving the company’s 420 stores in this section, is gas-equipped throughout. 


Gas Does it All 


Here natural gas bakes 90,000 loaves of bread a day, as well as cookies and 
doughnuts; cooks 40,000 pounds of candy a day; roasts 13,000 pounds of 
peanuts a day; pasteurizes milk and cream; fires steam boilers; and is used 
everywhere else in the plant where heat is necessary. 


Safeway’s Testimony 


“We use natural gas,”’ says Safeway Stores, Inc., “because it is the most 
efficient and economical fuel for our needs.” ay 

Other food product firms of the community apparently agree with Safe- 
way Stores, for natural gas is used by such representative concerns as the 
Bradford Baking Co., Mackechnie Bread Co., Davis Standard Bread Co., 
Langendorf Baking Co., Continental Baking Co., California Dairies, Inc., 
Adohr Creamery Co., Coca Cola Co., Maxwell House Coffee Co., X L N T 
Spanish Food Co., Trianglé Candy Co., L. A. Biscuit Co., Pacific Coast 
Biscuit Co., Kahn-Beck Co., California Sanitary Canning Co., John Morrell 
Packing Co., and many others. 


Engineering Service Available 


Proper combustion is an engineering problem. Our Industrial Engineers 
will be glad to study the combustion question in your business and give you 
the benefit of their experience and advice. You will be under no obligation. 
Call the Commercial Engineering Department—F Aber 0141. 


Ke “<*> 


Los ANGELES SAND ELectric 
Co: DRATION 
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For 1928, Los Angeles Gas and Electric Corporation Paid $2,346,000 in Taxes 


(10'% cents out of each dollar received from eusnemese) 


to do the job 
better, quicker 
and more economi- 
cally. 


Part of a series of newspaper adver- 
tisements to tell the public the part 
played by natural gas in the commun- 
ity’s industries. 


GAS iI% TRE BE PVesS Taste S 


A portion of a gas-fred brick kiln at Davidson Brick Company plant. These helns are buskt up of thousand 
green” bricks and natural gas apphed as shown on the prture—86 burne a hil 


Iv. 
The Community’s Brick 
Plants Use Natural Gas 


THe Davinson Brick Company plant, one of the largest in Southern Cali- 
fornia, turns out 320,000 common bricks and 150,000 building tiles a day 

Natural gas—2,000,000 cubic feet a day—is used exclusively to “burn” 
this great amount of brick and tile. 


What the Davidson Company Says 

Natural gas is used by the Davidson Company “because it 1s the most 
efficient fuel; it is easier to handle, and gives a more uniform heat, which 
results in a more uniformly burnt product.” 

In addition, by the use of natural gas, the burning time in the kilns has 
been cut 2 days, the need for boilers eliminated, and labor costs thus reduced. 


Typical of the Industry 


Like the Dav:dson Brick Company, practically every other brick and tile 
plant in this section uses natural gas. This is typical of the whole ceramic 
industry, in which the use of gas is widespread for every purpose, including 
“firing” the finest and most delicate china. 


Advice on Combustion Problems 

The best fuel for a job is a problem for a combustion engineer. Our Indus- 
trial Engineers are qualified, and glad, to discuss the combustion needs of 
your business, without any obligation to you. Call the Commercial Engi- 
neering Department—F Aber 0141. 


Los ANcELES/Gas.. AND Evectric 
Ti- 
CORPORATION 


For 1928, Los Angeles Gas and Electric Corporation Paid $2,546,000 in Taxes 


(10'% cents out of each dollar received from consumers) 
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New Fuel and 
New Industries— 


Rich in natural resources—im- 
bued with the Spirit of Progress. 
these communities of Central Cal- 
ifornia have already assumed a 
position of major importance in 
the industrial structure of the 


State. 


Soon with the application of 


Natural Gas to their industries 


fornia, soon 


these thriving centers will make 
still greater strides, achieve more 
commanding preeminence. 


As a public utility serving this 
important area, the Coast Coun- 
ties Gas and Electric Company 
deems it a privilege to be able to 
offer this new inducement to in- 
dustry— better and lower priced 
fuel. 


Coast Counties 


GAS & ELECTRIC COMPANY 


served with natural gas. 


An airplane view of the 
industries in and 
around Pittsburg, Cali- 


to be 


FIFTY YEARS 


of experience and 


an unrivalled 


\ RECORD 
A | in the paint business 
“Y stand back of 


IMUNOL 
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IMUNOL is manufactured by the 


INERTOL CO., NEW YORK 
and sold in the Western States by 


5B.W.MUELLER 
447 SUTTER ST.,SAN FRANCISCO 
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300,000 cu. ft. 
Gas Holder— 
Under Construction 
for the P. G. & E., 


Marysville, 
Calif. 


Tunnel Outlet 
Connection— 
Mokelumne 
River 

Project. 


THE STEEL TANK & PIPE COMPANY 


Of California 


DESIGNERS and FABRICATORS 
General Plate Work 


Lift and Precews Gas Holders, Generator Sets, Oil Storage Tanks, Elevated Tanks and Towers, Pressure 
. Stills, Air Receivers, Grain Elevators, Penstocks and Pipe Lines 


Specialists in Both Electric and Gas Welding on Pipe Lines, Stills and Tanks 


Factory and Office 
1100 Fourth Street Berkeley, Calif. 
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RY reason of its unique 
structure Naylor Pipe 
is the lightest of all pres- 
sure pipe. It weighs only 
half as much as standard 
weight wrought pipe, yet it 
carries the same pressures. 

This light weight means 
speed in laying; lower labor 
costs and easier transportation. 


From one-third to one-half the 
cost of laying is often saved when 
Naylor Pipe is used. 


In addition to these economies, 
Naylor Pipe has an added corrosion 
and rust resistance due to its Toncan Iron 
composition. 
Consider this as an added value, for the n — ee 
laying advantages alone justify its use. go over ledge — a hot 


bend made in the field. You can 
cold bend or hot bend Naylor 


NAYLOR PIPE CO. Se 


Naylor Pipe vacuum line 


Main Office and Plant, 1230 East 92nd Street, Chicago | carrying casing head gas in 
Sales Offices: . Oklahoma. 40 ft. lengths, 10 in. 

New York Philadelphia Detroit Tulsa diameter. 

25 Church St. Witherspoon Bidg. 1500 Cadillac Sq.Bldg. 507Philtower Bldg. | | 


Ducommun Corporation 


Los Angeles San Francisco 
Exclusive Distributors: California, Arizona, Nevada and Utah 
Montreal, Canada — Mechanical Equipment Company, New Birks Bidg. 


Standardized Naylor Pipe is made Toncan Copper Molybdenum tronisa 
in “Sizes 6 to 12 vs standard ageveiooment of Centra! Alloy Stee! Cor- 
20 ft. léngths oF” spectabdengens Ete ee ee ee poration, the world's .d@rg@@st and most 
up to’ 40 fy Made with 5-+types not a facto! ai, 4 rps highly specialized alley steel sroducers. 

furnished’ in steel. t possesses a Superior COrfGsiOn resis- 


of” pibe ends to wrou§ht ‘pipe 5 y ’ 
Standards for 5 types of joints. making it the favored pipe material. 


| 


cities. 


Pabco Protects 
The New 
Natural Gas Line 


—One of Northern 
California’s Biggest 


ree Sk. 


HEN the Pacific Gas & Electric 
Co. decided to make available 
for consumption in the Bay area 
the natural gas that was being 
wasted in the San Joaquin oil fields, 
they undertook one of the greatest 
enterprises in Northern California 
. . . one calling for an investment 
of over $13,000,000 and the laying 


of 282 miles of giant mains. 


In this connection one of the major 
problems was that of adequately 


Pabco Pipe Protective System 


The photograph shows one of the several 
Pipe Wrapping Stations. Every foot of the 
282 miles of main is protected with Pabco 
Pipe Covering or Pabco Protective Paint. 
The map illustrates the course of the giant 
pipe line which brings natural gas from 
the San Joaquin Valley oil fields to the Bay 
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protecting the pipe against corrosion. 
To accomplish this in the most efh- 
cient manner, the engineers of the 


P. G. & E. selected PABCO 
PRODUCTS. 


Whether your pipe protection prob- 
lem be as large as that of the 
P. G. & E. or not, you will find the 
most efficient, most economical and 
most enduring solution in the use of 


PAPCO PIPE PROTECTIVE 
SYSTEM 


The Paraffine Companies, Inc. 


Los Angeles—Oakland—San Francisco—Portland 
Seattle—Kansas City—-London, England 
Sydney, N.S. W., Australia 
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THE 


GAS INDUSTRY 


AMONG THE FIRST 
TO RECOGNIZE 
THE MERIT or ROB- 
INSON ORIFICE 
FITTINGS 


AS the Thirty-Sixth Annual Conven- 
tion of the Pacific Coast Gas As- 


sociation goes into session, we feel it not 


amiss to express our appreciation of the 


Industry’s patronage. 


* 
‘ na 
ote rae ; 
i + 


».» are (in case you don’t know) 
devices for simplifying the meth- 
od of changing an orifice meter 
plate. They eliminate completely 
all need for an orifice meter by- 
pass. Many other advantages. 
Nothing like them and fully pro- 
tected by patents. 


Have you our Catalogue? 


ROBINSON ORIFICE 
FITTING COMPANY 
1435 SANTA FE AVENUE 
LOS ANGELES, CALIFORNIA 


Distributors 


The Foxboro Company 
Westcott & Greis, Inc. 


English Distributor 


Walker, Crosweller and Company 
54-58 Queen Elizabeth St., London, S. E. 1 


Although today ROBINSON Fittings 
are in service all over the world it is not 
so long ago that sales were practically 
limited to the progressive gas companies 
of the Pacific Coast. 


We feel that only apparent merit could 
have obtained the original orders for 
ROBINSON Fittings and that only 
PROVEN merit could have kept them 


repeating... year in and year out. We 


thank you! 


Over 11,000 
in service. 
Send for 
full details 
TODAY! 
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Pioneers in 
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Specializing in 
+ Pl a Compression and 
a Absorption Plants 


Let us help you with ; 
your Compression Speed without sacrifice of quality. 


Problems. 


Experience that will save you dollars. 
A staff of experienced engineers and 
field men that give you a practical 
installation to meet your conditions. 


FLUOR CONSTRUCTION COMPANY 


Compression Plants—Absorption Plants—Heavy 


Construction Cooling Towers 


Main Office and Plant: 


909 E. 59TH STREET LOS ANGELES, CALIFORNIA 
Branches: Tulsa, Dallas, Chicago, New York 
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CHARLES H. DICKEY, WHO HAS HEADED THE PACIFIC COAST GAS ASSOCIATION ADMINISTRATION 
FOR THE FISCAL YEAR NOW ENDING WITH THE THIRTY-SIXTH ANNUAL CONVENTION 


WESTERN 


GA y “Reg. U. S. Pat. Off.” 


A Monthly Journal of the Gas, Gas Appliance and 


Natural Gasoline Industries in Western America 


SAN fRANCISCO 


LOS ANGELES 


DALLAS 


Shall Natural Gas Department 
Conventions be Abandoned ¢ 


COMMITTEE of the American Gas 
Association’s Natural Gas Department 
has just issued a questionnaire to all branches 
of the natural gas industry, seeking a concensus 
of opinion on what policies shall govern the 
holding of future Department meetings. This 
matter has tremendous importance and should 
stir natural gas men to some serious thinking 
for the welfare of their industry’s future. 
Some form of periodic natural gas meeting 
is absolutely essential. This branch of the in- 
dustry is fast changing, expanding. Many of 
its problems are those of the manufactured gas 
branch, but many are distinct unto itself. Its 
technique is shifting so rapidly that frequent 
and periodical exchange of knowledge on best 
practices is imperative. From one year to the 
next the industry presents almost a new com- 
plexion. New blood must be infused into it at 
a rate hitherto unknown, to accompany its 
expansion. These considerations seem to call 
unquestionably for annual meetings on a na- 
tional scale. 


HESE annual meetings must be represen- 

tative—in program, in exhibits, but pri- 
marily in attendance. And natural gas attend- 
ance can only be gained by placing the conven- 
tions in natural gas territory. It is not to be 
expected that a natural gas “departmental” at 
the annual A. G. A. convention can command 
the necessary attendance, for a majority of the 
A. G. A. sessions are naturally held on the 


eastern seaboard, while natural gas activity is 
at its height in Western United States. 
Regional meetings are well and good. The gas 
industry is far from over-organized and can 
stand more of them. But sectional meetings in 
natural gas territory cannot substitute for na- 
tional gatherings at which both program and 
exhibits can reflect the varying problems of 
different regions. 


HE present practice of holding a Natural 

Gas Department convention in May, in 
some city at the heart of natural gas territory, 
is a sound one. There are no reasons for its 
alteration which weigh in the balance with out- 
standing advantages of the present plan. 
Western Gas therefore casts its vote without 
hesitation for the continuance of annual Natural 
Gas Department Conventions, separate from 
those of the American Gas Association. 

And in selecting a site for a 1930 Natural 
Gas Department meeting we again voice the 
opinion that it is time for the Pacific Coast to 
be given consideration. Los Angeles, as the 
Far-West city with the longest record of nat- 
ural gas utilization, merits the 1930 convention 
and its claim should not go unrecognized. 
Natural gas development is on the up-swing, 
and natural gas organization must keep pace in 
the march of its progress. In the mind of 
Western Gas the annual conventions of the 
Natural Gas Department are the milestones in 
the industry’s advance. 
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Back in 1910, when derbys and whiskerinos were the sine qua non of fashion, the Pacific Coast Gas 


Scattered Leaves from the 


Oldest among the organizations of gas 

men, the Pacific Coast Gas Association 
spans all eras of the industry. Its annals 
carry forward the best thought of leaders 
in its section, and have profoundly influ- 
enced the course of utility service on the 
Pacific Coast, which indeed may be said 
with equal truth nationally. 


W. M. Henderson, one of the four secre- 

taries who have guided the Association’s 
destinies since its beginnitigs in 1893, has 
here drawn together some of the strands 
which bind earlier P. C. G. A. days to those 
of the present. Western Gas finds pleasure, 
and anticipates that its readers will find 
equal pleasure, in the presentation of these 
paragraphs. ‘They are not offered in any 
sense as a comprehensive review. They sug- 
rather than detail the movements, the 
trends, the ideas, the personalities which may 
be discerned in the truly romantic story of 
the gas the Pacific Coast.— 
Editor. 


gest, 


industry on 


Back to Beginnings 


ISTORY is but the story of time 

with a record kept of the most 

spectacular events, and mention 
made of the leading characters. An 
entry then is in order, for July 11, 1893, 
date of the organization meeting at 
which the Pacific Coast Gas Association 
evolved from an embryonic state into 
an. actuality. 

J. B. Crockett, president of the San 
Francisco Gas Light Company, assisted 
and no doubt directed by E. C. Jones, 
laid the plans for the organization 
meeting. Representatives from every 


vas company west of the Rocky Moun- 
tains were invited. Fifty-four heeded 
the call and signed the charter roll. Of 
these, eight still remain, interested but 
not active in the gas industry. 

The constitution, the by-laws, the 
name, the emblem, the program and en- 
tertainment for the first meeting were 
all prepared or devised for the Associa- 
tion by the organizers. “These advance 
arrangements were not necessarily “pro- 
grammed,’ but simply stand as evidence 
of the preparedness of our founders. 

John A. Britton was elected Secre- 
tary at the first meeting, and, as is the 
way and duty of Secretaries, relieved 
the organizers of further anxiety. 

The birth of the Pacific Coast Gas 
Association marked the centennial in the 
life of the gas industry. It is a mere 
coincidence that this same period of time 
rccords the transition of gas from its 
limited field as an illuminant to an ex- 
tensive service as a fuel. 


Ai the Kitchen Door 
AFTER 100 YEARS of trial and 


error, the industry knew as well “how 
to do,” as “how not to do,” in order to 
meet the public demands of the day. 
‘The cry of “let there be light” had not 
fallen on deaf ears. Gas had met the 
challenge, and every civilized community 
supported a gas company. 

As with humans so with industry, to 
stand still is to die. It is either a move- 
ment forward or reverse—there is no 
neutral in the transmission of human en- 


By W. M. HENDERSON 


1920-1924 Secretary, 
Pacific Coast Gas Association. 


PAGE 


program 


IN THIS FORM THE TITLE 
of the original 1893 Convention 
greeted the 54 pioneer gasmen who signed 
the Pacific Coast Gas Association charter roll 


deavor. Gas, the standard for illumina- 
tion, sought new fields to conquer, and 
in the early nineties it was knocking at 
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Superintendent of Distribution, 


Los Angeles Gas and Electric Corporation. 
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MENUS HAVE UNDERGONE RADICAL 
changes since the annual banquet of 1893. 
We fear that several items in this array 
would come in for Volstead blue-pencilling. 


the kitchen door. 
be the universal household fuel, 
time has established it as such. 


Association held its 17th Annual Convention, at Los Angeles. 


It was ambitious to 
and 


The panorama was taken at the Ship Cafe. 


P.CG.A. History 


Origin of an Emblem 


THE ORIGIN of the emblem of the 
Pacific Coast Gas Association is as inter- 
esting as it is unique. The design is 
adapted from a model of a picture 
frame, carved in rosewood by the father 
of E. C. Jones, back in the very early 
days of gas lighting in old Mlassachu- 
setts. It represents what was then con- 
sidered a perfect distribution system, a 
continuous circulation .of gas—no dead 
ends—the ultimate aim and object of the 
early gas man. The flame in the center 
of the seal signifies the ultimate aim of 
the industry—an ignited gas burner. 


That there is romance in the gas in- 
dustry is evident from the origin of the 
emblem. ‘Though our mind and vision 
are on the future, it is well to feel and 
know that our industry is on a founda- 
tion of age and endurance. Here is a 
tie to the past which will lead us and 
l'eht the way in the future. 


Electricity—Friend or Foe? 


OUR GREATEST anxieties are 
usually imaginary. How evident is this 
fact when we think of the apprehension 
with which the members in the early 
deliberations of Association meetings 
viewed the advent of the electric light. 
“Ts the electric light friend or foe to 
the interests of gas lighting?’ Such 
was the subject of the first meeting. In 
the light of the development of the past 
40 years, electricity has been a stimulant 


to the gas industry. Competition from 
this source not only developed the art of 
gas illumination but encouraged it to 
enter other fields of usefulness. “loday 
the lighting business may be gone, but 
its place is served by a far greater and 
more universal application of gas in the 
domestic sciences and industrial usages. 
So, who cares, now, if the public be 
slave to the push button? ‘There are 
bigger and better outlets for gas. 


Men—and Gasmen 

IF MEN ARE to be known by the 
company they keep, then surely industry 
is known by the men it keeps. 

The early records of the Gas Asso- 
ciation register names of men and men 

. and men—who started and stopped 
in the service of the industry. Some 
fathers before them served the 
business, and many who now have sons 


whose 


still carrying on. 
fones, taught the 


There was E. C. 
first principles of good gas practice by 
his father, back in the Bay State city 
of Boston, when, as superintendent of 
the North End Works, he received the 
call to come west—to take up the duties 
of engineer to the then San Francisco 
Gas Light Company, to retire, years 
later, from the position of Chief En- 
gineer of the Pacific Gas and Electric 
Company. What a vast deal he has to 
his credit! His hand is evident on all 


modern gas practices and his influence is 
still a stimulant to many men engaged 
today in the business. 


A Repeater 
THERE IS LITTLE NEW in the 


realm of public utility practice, as is evi- 
dent from a search of the old files of 
the Pacific Coast Gas Association. ‘The 
value of good public relations was in no 
small measure the vogue 35 years ago. 
At the second meeting this subject was 
injected into the lists, and ever since 
then it has challenged attention. 

As a noble champion for the cause of 
Public Relations, C. W. Quilty, of San 
Jose, entered the jousting with a discus- 
sion on “The Relations of Lighting 
Companies with the Public.” 

There must have been the same old 
political foes, demigods, those shouters 
of statements, the threat of paternalism 
and all the other arts and fancies of 
the protectors of the “pee-pul.” 

Progress, though, has been made; 
where first the utility justified its posi- 
tion by argument, today it demonstrates 
it by service. ‘There is no defense like 
oftense. 


Enter, Oil Gas 


THERE ARE but two remaining 
“hook-ups” with the past—the horse- 
trough and the coal-yard. When the 
Pacific Coast Gas Association was young, 
coal was the raw material from which 
gas was made. Coal from England and 
Australia brought in bottoms that served 
as the wheat fleet to carry California’s 
crops to market. Mexican anthracite 
came in for attention when carbureted 
water-gas was introduced. 

Oil was looked upon with suspicion, 
and was given but a brief consideration 
when fuel was under discussion. “The 
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WHAT SHALL WE SAY of the 
early gas plant? Let the camera 


unfold its tale of contrasts! 


LEFT: The Redondo, Calif., gas 
works, at the end of the gay nine- 
ties. 

BELOW: A modern gas piant in 


California’s smaller 


Raphael. 


another. of 
communities, San 


first demonstration of its worth was an 
exhibit at the mid-winter Fair of 1892 
when, in a steam boiler trial, 14 pounds 
of water was evaporated per pound of 
fuel. 

Oil was selling at 29 cents per barrel 
at the wells, with few takers. With 
increased production in California fields, 
it was not long before gas men saw 
the possibilities. L. P. Lowe, son of 
Prof. T. S. C. Lowe, a charter mem- 
ber of the Association, oftered the first 
solution—an apparatus for making gas 
direct from petroleum. It took, with 
effect; for, within a few years, coal-gas 
was consigned to that state of innocuous 
desuetude now reserved for horse collars 
and flannel underwear. 


What Price Gas Stoves? 
EARLY GAS MEN were never far 


removed from the breach-loading coal 
stove. The dignity of “range” had not 
been extended to gas. “Gas stoves’ 
they were, and they sold for $12.25, 
plus $3.00 to $5.00 to set up. 


“Them were the days.”’ 

At that, Mr. M. C. Osborn, a past- 
president and one high in the counsel of 
Gas Association affairs, thought that 


“cheaper stoves could be made _ that 
would do the work.” Sales resistance, 
known by some other name, must have 
been tremendous, if not overwhelming, 
in the good old days. 

Renting stoves was quite the vogue; 
to give them to consumers was often 
effective. Whatever the effort, the re- 
sults speak for themselves. 


This nation now boasts 27,000,000 
families, of which 15,000,000 are cre- 
dited with using gas as the kitchen fuel. 
From little acorns, through much culti- 
vation, are yielded blessings in abundant 
measure. 


An Early “Change-Over” 
A REPEATER of unusual interest 


may be found in the subject of Natural 
Gas. At the Fifth Annual Meeting, in 
1897, John Kempf, Jr., presented his 
experiences in changing a coal-gas sys- 
tem to the use of natural gas, at Salt 
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Lake City. Natural gas has evidently 
swung around the circuit and again bids 
for attention. Natural gas, devoid as 
it is of illuminating power, received a 
poor reception on its first visit to the 
Coast. 


Gas Topics at a Premium 
THIRTY-FIVE YEARS ago Elec- 


tricity was an orphan, quite limited in 
its field of activity and receiving the 
attention of but a small group of men. 

Electricians were men who installed 
alarm systems, or doorbells, and were 
styled electric engineers. 

The early electric central station usu- 
ally succumbed to the intrenched gas 
utility. Thus were formed the first 
combination companies. Gas men, assum- 
ing the operation of electric properties, 
sought to know something of the busi- 
ness, and much discussion was held on 
the matter of admitting electric lighting 
company employees to membership in the 
Gas Association. 

One argument advanced in favor was 
this fact; that, in the five years of the 
Association’s life, gas subjects had been 
fairly exhausted and electricity offered 
an unbounded field. 

Since then the gas_ business has 
struggled along and has succeeded in 
developing new issues with which to 
crowd the meeting’s program. 

What a change from the one-day ses- 
sion to the four-day! Is it program or 
golf ? 


Secretary—and Man 


THE GAS ASSOCIATION had its 


Lincoln, though it never fell to evil 


AN EMBLEM’S INSPIRATION 


To an early ideal in gas distribution the 
Pacific Coast Gas Association emblem owes 
its existence. Edward Jones, gas man and 
father of generations of gas men, carved 
the picture frame which encloses his own 
photograph above, and sent it to his son, 
E. C. Jones. The latter, during the or- 
ganization of the G in which 


he played so prominent a part, saw in it 
the inspiration for the Association symbol. 
We 
from 


directly 
size. 


the historic frame 
two-thirds actual 


reproduce 
the original, 
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A steady upward curve marks the record of P. C. G. A. membership growth 


days. Nevertheless, if it had not been 
for the hand of Mr. John A. Britton 
to guide its destinies there would have 
been an interruption to service, if not 
a complete shut-down. As secretary, 
John A. Britton served 17 years. Such 
a term was sufficient to fix the Associa- 
tion as a permanent institution. Mr. 
Britton was a remarkable man, even for 
a gas man. He never hung his hat on 
a suitable alibi, but met conditions as 
they were, rather than pray for changes. 
He could preach—and did—in the 
church pulpit; he could sing—and did— 
in the choir; and act, as he did in early 
productions with Dave Belasco. He 
was a magician and a member of the 
mystic order. He was a community 
leader, and served as president of the 
Red Cross. He was an engineer, a 
lawyer, a regent of the university, and 
an orator. As such, he delivered a series 
of lectures on engineering and utility 
practice at Cornell University. He was 
so truly remarkable a man that his capa- 
city was bounded only by the duties that 
fell upon his shoulders. 


The Old Order Changeth 


“TO BE or not to be’—the mental 
state of the struggling gas man in those 
infant days of this 20th century. 

Coal-gas or oil-gas; low pressure or 
high pressure; prepayment meters or 
straight meters; sell or rent gas stoves. 

Some facts are solved by economics, 
some by intuition, others by time; but 
many go on forever, down through the 
ages to torment each generation. 

Oil-gas pushed coal-gas from the ring 
with a punch. Low pressure still 
struggles to hold public favor; and high 
pressure gets the applause. 


‘The prepayment meter—what is 
it?” asks the new generation. Where 
are the old forces that lined up on the 
issue ““To sell or to rent Gas Stoves?” 
They lie dormant from fatigue, for the 
dealer has undertaken to share the task 
of supplying the public demand for mod- 
ern gas appliances. 


The mere mention of high pressure as 
modern distribution practice is but the 
vanity of this age. John A. Britton in- 
troduced it in Oakland in 1884. 


Early Rate Furors 
THE ONE-PRICE system for sell- 


ing gas was getting nowhere fast, like 
a single-cylinder motor of the vintage of 
1900. It took courage to break in on 
tradition, and how the battle raged at 
those early annual conventions! Gas as 
an illuminant stood alone, but to com- 
pete as a fuel meant price-cutting. Hence 
a dual rate with two meters, one for 
light—one for fuel. 


Now, with valuation departments and 
rate engineers there are as many possible 
rates as experts. 


What Will 1950 Bring? 


EVOLUTION or revolution. Gas 
by destructive distillation of crude oil 
was first made by L. P. Lowe in 1889. 
It took 12 years to sell the gas com- 
panies an acceptance. After that, 
men fought each other as to whether 
the apparatus should be single-shot or 
two-shell. “The outcome has been for- 


gas 


gotten, for even so stable an industry 
as the gas business is fickle; along comes 
Natural Gas. 


Pacific Coast Gas 


AR and wide has gone the call to the Pacific 

Coast Gas Association’s 36th Annual Convention, 

soon to take session at Del Monte, California. 

This issue of Western Gas, containing the bulk of 

the reports prepared for the convention, will reach its read- 

ers well in advance of P. C. G. A. convention dates— 

September 10-13—and Association members will profit from 

the opportunity to digest many of the longer reports before 

starting for Convention Headquarters at Hotel Del Monte. 

Del Monte, with its favored setting on beautiful Monterey 

Peninsula, will make this convention memorable. So will 

the convention program which, reproduced below, needs no 
further comment to attest its excellence. 


Responsibility for convention arrangements this year rests 
in the hands of the following, who form the Convention 
I’xecutive Committee: W. D. Dickey, General Chairman; 
R. G. Barnett, Entertainment; Wm. J. Crabbe, Property 
Manager; P. S. George, Registration; J. Chas. Jordan, 
Publicity; N. R. McKee, Golf; J. F. Pollard, Luncheons; 
J. S.C. Ross, Banquet; Elliott Taylor, Editor Balloon Juice; 
K. C. Tomlinson, Hotel; F. E. Wood, Transportation; 
Mrs. C. H. Dickey, Hostess. 

Full program information, from the opening of registra- 
tion and of convention exhibits, to the last detail of enter- 
tainment, is given below as released late in August by Exec- 
utive Secretary Clifford Johnstone. For convenience the 
general and section sessions are presented as individual units, 
each arranged chronologically. 


GENERAL SESSIONS 


TUESDAY 
A.M.—Registration and Inspection of Exhibits. 
2:00 P.M.—General Session, All Members—Auditorium. 


Address of Welcome—A. F. Hockenbeamer, President, 
Pacific Gas and Electric Company. 


President's Address—Charles H. Dickey, President, 


Pacific Coast Gas Association. 


Report of Board of Directors—¥. H. Bivens, Vice- 
President, Pacific Coast Gas Association. 


Election of Officers 


Address: ‘““The Gas Company As a Community 
Builder’”—James L. Stone, Vice-President and 
General Manager, Spokane Gas & Fuel Company. 


In Memoriam 
3:45 P.M.—Executive Session of Representatives of Class 
A and Class B Members. 


WEDNESDAY 


9:30 A.M.—General Session, All Members—Auditorium. 
Musical Prelude—Neopolitan Quartet. 


WESTERN GAS 


Fratern ity Nears 


A. E. Holloway 
General Chairman 
Public Relations 


B. H. Parkinson 
General Chairman 
Accounting Section 


Clyde H. Potter 
General Chairman 
Commercial Section 


Why Gas Is Better—Prize Winning Essay by George 
M. Sadler, Los Angeles Gas and Electric Corp. 


Address: “Telling the Truth Attractively’—Flhott 
C. Hensel, Director of Advertising, Los Angeles 
Illustrated Daily News. 


Illustrated Talk: “Solo or Chorus ?’’—Daniel L. Scott, 
Chairman, Committee on Cooperative Gas Adver- 
tising. 


Listening in on Cooperative Radio Broadcast of Gas 
Refrigeration by Helen Webster, in the “Easier 
Housckeeping Hour,” over the Pacific Coast Net- 
work of National Broadcasting Company. 


General Discussion of the Cooperative Advertising 


Campaign. 


Address: An Executive Viewpoint—A. B. Macbeth, 
President, Southern California Gas Company. 


The Convention Photograph will be taken in front of 
the botel immediately upcn the adjcurnment ot 
this session. 


FRIDAY 


2:00 P.M.—General Session, All Members—Auditorium. 


Yes and No—A Playlet, Presented by Women’s Com- 
mittee, Ruth E. Creveling, Chairman, San Diego 
Consolidated Gas and Electric Company. 


Address: ‘“‘What the Public Thinks of Gas Company 
Securities’—Dr. Paul Cadman, Lieb-Keyston & 
Company. 


The Rate Complex—A Playlet, Presented by Commer- 
cial Rate Committee, L. F. Galbraith, Chairman, 
Pacific Gas and Electric Company. 


Address: “Keeping Up With the Times’—Frank H. 
Beckmann, President, Beckmann Hollister & Com- 
pany, Inc., Business Engineers. 


Report of Resolutions Committee. 
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Van E. Britton Frank H. Bivens Wm. D. Dickey 
General Chairman Vice-Pres., Pacific General Chairman 
Technical Section Coast Gas Association Convention Committee 


ACCOUNTING SECTION 


WEDNESDAY 


2:00 P.M.—Play Room. 


Address of Chairman—B. H. Parkinson, Supervisor 
Statistical Bureau, Portland Gas and Coke Co. 


Classification of Accounts—M. J. Wilkinson, Portland 
Gas and Coke Company. 


Fixed Capital Records—R. A. Hornby, Southern Cali- 


fornia Gas Company. 


THURSDAY 


9:30 A.M.—Play Room. 


Statistics—W. C. F. West, Los Angeles Gas and Elec- 
tric Corporation. 


General Records—A. J. Kelly, Pacific Gas and Elec- 


tric Company. 


Customers Records—F¥. L. Nagel, Portland Gas and 
Coke Company. 


FRIDAY 


9:30 A.M.—Play Room. 


Discussion of 1930 Accounting Program. 


COMMERCIAL SECTION 


WEDNESDAY 


2:00 P.M.—-Copper Cup Room. 


Address of Chairman—Clyde H. Potter, Commercial 
Manager, Southern Counties Gas Company. 
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Its Thirty-Sixth Convention Reunion 


Domestic Sales Trends—A. P. Stryker, Pacific Gas and 
Electric Company. 
Developments In Gas Refrigeration—A Symposium. 


Effect of Domestic Oven Insulation—C. Roy Ohnimus, 
Sales Manager, Hammer Bray Company. 


Value of the Cooking School to the Gas Company— 
Ella Lehr, Director, Ella Lehr Cooking Schools. 


Architects and Builders Service—C. P. Hering, Pacific 
Gas and Electric Company. 
THURSDAY 
9:30 A.M.—Copper Cup Room. 


Industrial Gas Sales—R. J. Phillips, San Diego Con- 
solidated Gas and Electric Company. 


New Gas A pplications—E. M. De Remer, Southern 


California Gas Company. 


Sales Department Budgets—C. R. Miller, Portland 
Gas and Coke Company. 


Gas Ordinances—C. M. Grow. Southern California 
Gas Company. 


FRIDAY 
9:30 A.M.—Copper Cup Room. 


Discussion of 1930 Commercial Program. 


PUBLIC RELATIONS 


THURSDAY 
9:30 A.M.—Tower Room. 


Address of Chairman—A. E. Holloway, Commercial! 
Manager, San Diego Consolidated Gas and Elec- 
tric Company. 

The Company and the Employee—H. W. Beekman, 
Pacific Gas and Electric Company. 

Service Is the Key to Better Public Relations—W. \I. 
Henderson, Los Angeles Gas and Electric Corp. 

Executive Problems In Public Relations—James Light- 
bedy, British Columbia Electric Power and Gas 
Company, Ltd. 


Public Relations Advertising—D. L. Scott, Los An- 
geles Gas and Electric Corporation. 


Legislation and Taxation—George L. Myers, Portland 
Gas and Coke Company. 


The Gas Industry and Aviation—Walter D. Thurber, 
Southern Counties Gas Company. 
§:00 P.M.—Auditorium. 
Public Relations Stunts. 


FRIDAY 
9:30 A.M.—Tower Room. 
Discussion of 1930 Public Relations Program 


TECHNICAL SECTION 


WEDNESDAY 


2:00 P.M.—Auditorium. 


Address of Chairman—Van E. Britton, Superintendent 
of Gas Department, Pacific Gas and Electric 


Company. 


DISTRIBUTION COMMITTEE REPORTS 


W. M. HeENpeErsoN, Chairman 
Los Angeles Gas and Electric Corporation 


Load Factors—W. F. Papsz, Pacific Gas and Electric 
Company. 


Definitions—B. B. Beckett, Pacific Gas and Electric 
Company, Chairman, General Rate Committee. 


Recommendations for Standardized Meter Tesis— 
R. M. Stewart, Pacific Gas and Electric Company. 


L. L. Biggs, Southern Califor- 


Unaccounted-for Gas 
nia Gas Company. 


Pipe Protection—Dozier Finley, Parafine Companies, 
Inc. 


Materials and Methods—W. A. Bahr, Pacific Gas and 
Electric Company. 


Standard Units and Ratios for Distribution Account- 
ing—E. G. Campbell, Pacific Gas and Electric 


Company. 


Pressure Regulator Capacities—R. C. Boughton, Los 
Angeles Gas and Electric Corporation. 


Adapting Appliances to a Change in Heating Value— 
A. R. Bailey, Los Angeles Gas and Electric Corp. 


THURSDAY 
9:00 A.M.—Auditorium. 


REPORT OF NATURAL GAS COMMITTEE 


Wm. Moe tier, Jr., Chairman 
Southern California Gas Company 


Measurement of Large Gas Volumes—F. A. Hough, 
Southern Counties Gas Company. 


Natural Gas Compressor Station Practice in California 
Fields—E. Henderson, Southern California Gas 
Company. 


Natural Gas Transmission Pipe Lines—M. R. Thomp- 
son, Southern Counties Gas Company. 


“Bringing Natural Gas to San Francisco’’—Illustrated 
—R. S. Fuller, Engineer of Distribution, Pacific 
Gas and Electric Company. 


FRIDAY 
9:00 A.M.—Auditorium. 


REPORT OF PRODUCTION COMMITTEE 


J. E. Ke_iey, Chairman 
Pacific Gas and Electric Company 


Chemical Control 
Duncan Stewart, Pacific Gas and Electric Co. 


Oil Gas Generator Refractories—TI. N. Kellett, Los 


Angeles Gas and Electric Corporation. 
Oil Gas—R. R. Ripley, Portland Gas and Coke Co. 


Characteristics of Oil Used for Gas Making—F¥. C. 
Jones, Pacific Gas and Electric Corporation. 


Organic Sulphur—K. N. Cundall, Pacific Gas and 


Electric Company. 


A Recent Development in Oil Gas Production—Leon 


B. Jones, President, Jones Gas Process Corporation. 


Operating Sympositum—Directed by D. J. McCarthy, 
Pacific Gas and Electric Company. 


ENTERTAINMENT 


TUESDAY 


3:30 P.M.—Ladies Reception and Tea in Hotel Del Monte 
Lounge. 


8:30 P.M.—Informal Dancing—Auditorium. 


WEDNESDAY 
12:00 Noon—Convention Photograph. 


12:15 P.M.—Luncheon Program—Main Dining Room— 
Women’s Three Minute Speaking Contest. 


2:30 P.M.—Automobiles leave for drive to Monterey Pen- 
insula Golf and Country Club where Ladies Archery 
Contest will be held and tea served. 


9:00 P.M.—Convention Ball—Auditorium. 


THURSDAY 


12:15 P.M.—Luncheon Program—Main Dining Room— 
Men’s Three Minute Speaking Contest. 


2:00 P.M.—Golf Tournament Opens. 
3:00 P.M.—Water Carnival—Roman Plunge. 
8:00 P.M.—Public Relations Stunts, tollowed by Dancing 


in Auditorium. 


FRIDAY 
12:30 P.M.—Bridge Luncheon for lLadies—Hotel Del 
Monte. 


6:30 P.M. 


Annual Banquet. 
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BEAUTIFUL MONTEREY PENINSULA—PACIFIC COAST GAS ASSOCIATION CONVENTION LOCALE 


1. Point Lobos, picturesque promontory jutting out into the blue Pacific near Del Monte. 2. Famous old cypress trees on the 1/7-Mile 

Drive. 3. Fishing boats in Santa Cruz Harbor. 4. Golden Bough Theatre at Carmel. 5. Bird-Rock, renowned landmark on thi 

17-Mile Drive. 6. Vista of trees against a marine background, typical of scores of views on the Peninsula. 7. Hotel Del Monte, 
Convention Headquarters. 8. Monterey Peninsula Country Club. 
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Classification of Accounts* 


HIS Committee has advanced with unusual precaution with 

the hope of laying the ground work for future development 

more than actual accomplishments during this Association 
year, because of the nature of the results to be accomplished and 
further, this is the first year that Classification of Accounts Com- 
mittee for the Pacific Coast Gas Association has functioned. 

The Classification of Accounts and Annual Reports Committee 
should be kept alive to devote its efforts to securing the adoption 
by member companies and _ regulatory 
commissions of a uniform standard clas- 
sification; also to determine an essential 
and desirable form of annual report by 
utilities, predicated on whatever classi- 
fication of accounts may be in use at 
that locality; also to draw attention to 
and endeavor to have eliminated incon- 
sistencies and irrelevant matter in exist- 
ing report forms and to assist member 
companies in the interpretation of the 
text of accounts in classifications. 
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Summary of Classifications now in use 
within Association Territory. 
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British Columbia: The gas utilities in 
this locality are not regulated by a 
branch of the Government. Each utility 
selects its own classification and con- 
structs the accounting records to suit the 
demands and requirements within its 
own organization. 

Steps have been taken to place before the gas utilities within 
this locality the advantages to be gained by the use of a uniform 
classification and the response has been very gratifying. 


Washington: By continuous and sincere co-operation the adop- 
tion of the National Association of Railway and Utility Commis- 
sioners Classification for gas properties has been accomplished. 
The issuance of an order by the Department of Public Works in 
the State of Washington was announced as of April 26th, 1929. 

With the issuance of this new order all utilities within the State 
of Washington will be privileged to use the Uniform Classifica- 
tion as the Department of Public Works previously adopted this 
Uniform Classification for electric and water utilities. 


Oregon: All utilities operated within the State of Oregon are 
using the National Association of Railway and Utility Commis- 
sioners Classification of Accounts in accordance with an order 
issued by the Public Service Commission of Oregon dated Decem- 
ber 30, 1924, adopting this Uniform Classification with very slight 
modifications. 

During this Association year a number of informal interviews 
were held with the Oregon Commission staff with a view of modi- 
fying the annual report. To date nothing definite has been accom- 
plished but prospects are excellent for future satisfactory results. 


Idaho: The Public Utilities Commission of the State of Idaho 
was one of the first to adopt the National Association of Railway 
and Utility Commissioners Classifications of Accounts for all utili- 
ties. The uniform form of annual report also has been adopted 
by the state of Idaho. 

Arizona: The regulatory body of this state was also one of the 
first to adopt the National Association of Railway and Utility 
Commissioners Classification of accounts for all utilities. 


Nevada: The Public Service Commission of the State of Nevada 
adopted the National Association of Railway and Utility Commis- 
sioners Classification of Accounts January 1, 1924. 

*Report of Committee: M. J. Wilkinson, Chairman, Portland Gas & Coke 
Co.; E. N. Simmons, Vice-Chairman, L. / GS &@ &. <a: C. 3. Ieee, San 
Diego Cons. G. & E. Co.: Gus Hamilton, So. Counties Gas Co.; S. A. Horner, 
B. C. Elect. Pr. & Gas Co. 
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Chairman 
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B. H. Parkinson, Portland Gas and Coke Company, General Chairman 
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California: As of October 13, 1923, the Railroad Commission 
of the State of California issued an order adopting a Classifica- 
tion of Accounts for gas corporations operating within the State 
of California based on the classification issued by the Federal 
Power Commission. The California commission is the only one 
within the Union that officially acted upon the suggestion of the 
Federal Power Commission relative to the Classification of Ac- 
counts to be used by utilities. 


Recommendations. 


This Committee suggests that the work be carried forward by 
succeeding committees and that special and concentrated efforts be 
placed upon securing uniformity in annual reports to the State 
commissions. Similar attention should be given reports issued by 
utilities to other agencies such as Federal departments and bureaus, 
stockholders, trustees, banking institutions and many others now 
demanding reports. Practically the same information relative to 
utilities is desired by all, therefore uniformity would prove more 
efhicent and economical. 


Fixed Capital Records* 


FOREWORD 


“HIS year’s Committee work is a continuation of last year’s 
Report, in that it attempts to complete two of the subjects 
which last year’s Report suggested for future consideration. 

The two subjects which have been chosen are the two largest of 
the several that remained, and were attempted because they are 
basic to all others. Furthermore, it was believed that they would 
be of the greatest immediate use to the member companies. 


It is not known whether a Classification of Fixed Property for 
purposes of setting up a Fixed Propertv 
Record has ever been attempted before 
for gas properties, but it is known that 
such classifications have been attempted 
by the National Electrical Light Associa- 
tion for electric properties. It is known, 
however, that this is the first attempt to 
establish a list of units which can serve 
as a guide in making retirements. Ac- 
cording to statements of the Executive 
Committee of the Accounting Section, a 
list of such units of retirement would be 
of considerable value to the individual 
companies; if ‘it was set up in such a 
manner so that the accountants and engi- 
neers could use it as a guide in deciding 
what units of property were of sufhcient 
importance on which to make retire- 
ments, and which would also suggest 
the manner in which such retirements 
could be made. Because these two subjects are basic, the attempt 
has been made to give them orderly, careful consideration, and to 
make conclusions only after thorough deliberation. As to whether 
the Committee has completed the two subjects, is a matter which 
they cannot decide for themselves, but must leave for the decision 
of the interested readers. 


It may appear to be an extraordinary circumstance that a list 
of Retirement Units, such as has been compiled in this Report, has 
never been attempted before, when the requirements of the pre- 
scribed regulatory classifications are considered. ‘These classifica- 
tions have apparently demanded that retirements be made as 
faithfully and presumably as accurately as additions. However, 


) ag Hornby, 


Chairman 


*Report of Committee. R. A. Hornby, chairman, Southern California Gas 
Co.: R. W. Baily, Southern Calif. Gas Co.; J. N Bourus, San Diego Cons 
G. & E. Co.: C. D. Cushman, L. A. G. & E. Corp.; Marshall Shaw, Portland 
Gas & Coke Co. 
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the retirements as a subject have received but little attention. 
That it is a problem is evidenced by the common opinion of the 
Accounting Sections Executive Committee, that there was a real 
need for some definite consistent procedure. 

Whatever the reason may be for the absence of such attention 
in the past, it can be stated at this time that the companies will do 
well to consider this problem thoroughly. The statement that the 
majority of the text of the prescribed classifications (on Fixed 
Capital), is devoted to Instructions as to how additions to Capital 
shall be recorded, is not made as a criticism, because it is appar- 
ent that these classifications were not compiled with the intention 
of including such detail on retirements. However, it is mentioned 
here to disabuse those of the thought who think the prescribed 
classifications contain all the detail necessary by which to accom- 
plish Fixed Capital Records. Such certainly is not the case, and 
this Committee commends to those who think so, the two Sections 
of this Report, and particularly commends the second Section on 
Retirements. 

Whether the companies follow the exact wording of this Report, 
is not essential, but it appears desirable for them to survey their 
methods of retiring property, and take cognizance of the methods 
that are suggested, and the possible discrepancies that may be in 
the records, as are indicated. It is believed that they will wish to 
write a similar list for their Company. 

This Committee makes no recommendations other than the one 
that the Association continue to study the problem of Fixed Cap- 
ital Records and consider the remaining subjects in an orderly 
and thorough manner. On the contrary it is the Committee’s be- 
lief that the conclusions that are set forth in this Report and in 
future Reports on this subject be compiled for the purpose and 
used by member companies as guides, rather than as unalterable 
recommendations. Therefore, they have developed the Classifica- 
tion and list of Retirement Units as examples of what may be 
done, rather than what must be done, to be used in assisting those 
interested in accomplishing such tasks for their Companies, and 
to be altered and amplified as they see fit to do so. 


SECTION I 
A REPRESENTATIVE CLASSIFICATION OF 
ACCOUNTS FOR A PROPERTY RECORD 
GENERAL DISCUSSION 


Before a Fixed Property Record is started it should first be 
determined into what units the property shall be divided and how 
the units shall be recorded on the Fixed Property Record Ledger. 
The Classification of Accounts, as prescribed by regulatory bodies, 
are not designed for such a purpose and are too general for this 
purpose in that in many instances too many units are included in 
one account. Whereas, they accomplish the purpose for which 
they were designed (for assistance in regulation of the utility), 
they are not in sufficient detail for use in establishing a Fixed 
Property Record. On the other hand extremes must be avoided, 
and it is not inferred here that a Fixed Property Record must 
contain a separate account for every unit of property. 

The Classification which has been attempted by this committee 
does not provide an account for every possible unit of property, 
but tries to follow the principle that “such a record should be in 
sufficient detail so that the property can be easily visualized and 
quickly checked for reasonableness” with only a cursory examina- 
tion, and a spot checking. It has also been remembered that such 
is usually the extent of an examination and check of the Fixed 
Capital when such detailed property records are. available. It 
has been kept in mind, on the other hand, that the Property Record 
Ledger does not (and should not) contain all of the possible detail 
that may be needed for the various uses (enumerated in last year’s 
report*), but is what might be termed a “glorified index” of the 
basic detail (Work Order costs and Reports) and like a good 
index, must associate similar things, be brief, but indicate the ex- 
tent of the detail on each subject, so that it can be quickly in- 
spected and located. This is a fundamental. 

It should also be remembered that good Fixed Capital Records 
are not the addition of verbose detailed descriptions to a ledger 
sheet, nor the mere adding and subtracting of all charges regard- 
less of order or kinds of costs, nor the adding of many additional 
accounts, nor the adding and subtracting of amounts as they 
might happen to be brought to attention. In other words, the mere 
accumulation of detail on a ledger does not make a property record. 

These conditions and fundamentals have been kept in mind in 
developing this Committee’s Report. 

In general, an account will only be set up once in this classifica- 
tion, even though in actual practice it may be necessary to repeat 
it under separate Fixed Capital groups—for example, in Southern 
California there may be: 
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Buildings—Manufactured Gas Production 
Buildings—Natural Gas Production 
Buildings—T ransmission 
Buildings—Distribution 
Buildings—General 


However, the text would be the same in each instance. 

It is not necessary to set up the text describing every possible 
unit of plant that may exist in all of the various properties of the 
member companies, nor to attempt to anticipate all of the possible 
units that may occur in the future. However, it is desirable to at 
least cover a sufficient number of examples for those items of 
property that are now existent, and this is a part of the purpose 
in producing this section of the Committee’s Report. 

Neither is it necessary for a member company to defer the writ- 
ing of such a classification, because there possibly may be some 
units omitted, which may be overlooked at the start, or because 
some units may be installed in the future which cannot be con- 
jured up at this time. There will be a sufficient number of struc- 
tures, pieces of equipment and other units of plant outlined in the 
classification on which to establish a precedent for any new units 
that may be encountered in the future. 

Because the prescribed regulatory classification of accounts are 
different, both as to text and to account numbers for the different 
States represented in this Association, account numbers are not 
assigned in setting up this representative classification. 


INTANGIBLE FIXED CAPITAL 

Organization 

This account shall include all fees paid to the government for 
the privilege of incorporation, all office and other expenditures 
incident to organizing the corporation (or other enterprise) and 
putting it into readiness to do business. This covers cost of pre- 
paring and distributing prospectuses, cost of soliciting subscrip- 
tions for stock, cash fees paid to promoters and the actual cash 
value at the time of organization of securities paid to promoters 
for their services for organizing the enterprise, special counsel 
fees, cost of preparing and issuing certificates of stock and cost of 
procuring certificates of necessity from state authorities and other 
like costs; also cost incident to preparing and filing certificates of 
authorization of increase of capital stock and to the negotiation 
and issue of stock thereunder, and of preparing and filing certifi- 
cates of amendment of articles of incorporation. 

This account does not include any discount on stock or other 
securities issued, nor does it include any cost incident to negotiat- 
ing loans or selling. bonds or other evidence of indebtedness. 


Segregation: This account will probably be carried as Unas- 
signed for the entire Company’s system, but entries to the account 
should contain a descriptive identification of the corporate event 
or activity causing the Organization Expenditure. 

If the Company wishes to capitalize Going Concern Value or 
Cost of Financing (not Cost of Money) as distinguished from 
Organization Expense, then some of the charges in the foregoing 
would be included under that heading and not under Organization 
Expense. However, most of the prescribed classification of Ac- 
counts are explicit as to what this account shall contain. 


Franchises—Perpetual or Limited Term 

These accounts shall include the amount paid, plus the cost of 
publication of the notice of grant, and the cost of publication of 
the ordinance, when Franchises are granted by a State or political 
subdivision thereof. 

When a Franchise runs into perpetuity it shall be charged to 
the first account “Perpetual” and when granted for a specified 
term of more than one year shall be charged to the second account, 
“Limited Term.” Both accounts shall include only the franchises 
necessary for the conduct of the company’s operations. If any 
such franchise is acquired by a mesne assignment, the charge to 
the proper account shall not exceed the amount actually paid 
therefor by the corporation to the assignor, nor should it exceed 
the amount specified above. Other items of cost necessary for the 
procuring of franchises shall be charged to the account provided 
later under Miscellaneous Intangible Capital. 


Segregation: It may be desirable to keep this account segregated 
by accounting divisions of the corporation, if there are any. This 
may be particularly desirable where rate cases are likely to occur 
by divisions rather than for the Company’s system. In such in- 
stances, probably only those franchises applying to the particular 
section in question would be the ones included in the case. 

The descriptive identification of each franchise should be given 
on all charges made to these accounts. 


Cost Incurred While Securing Franchises 

This account shall include any costs incurred in connection with 
the procuring of franchises granted by a State or political sub- 
division thereof, except the amount paid and the publication and 
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advertising costs, as previously stated under the Franchise 
Account. 

This account would include such items as salaries and personal 
expenses of the Agents in procuring the franchises, the cost of 
extra copies of ordinances, typing, notary fees, etc. 


Segregation: A descriptive identification of the particular fran-- 


chise affected should be given on all charges made to this account. 
The same note applies as was made under Franchises as to a 
segregation by Company divisions or districts. 

Discussion: As to whether these amounts shall be capitalized 
in a separate account depends upon the particular classification 
under which the member company is operating.. Of course, if the 
classification permits of the charging of the Agent’s expenses, sal- 
aries or fees to the cost of the Franchise, there would be no need 
for a separate account for these costs. 


Gas Purchase Contracts 

This account shall include the cost, complete, of all Gas Pur- 
chase Contracts. 

This account is particularly applicable to Natural Gas Com- 
panies where amounts are paid for value of contracts, either in 
direct purchase of these contracts or in purchase through the 
acquisition of other gas properties. 

Segregation: This account would probably be unassigned to 
the Company’s system, with a descriptive identification of each 
contract given on all charges made to the account. 


Other Intangible Capital 

This account should include the cost, complete, of all patent 
rights, privileges and other intangible property not elsewhere pro- 
vided for. 

Segregation: If there are any amounts chargeable to this ac- 
count a descriptive identification should be given on all charges 
made to the account. 


LAND AND BUILDINGS 


Land Owned in Fee or Held Under Perpetual Rights 
Land Held for a Limited Period 


In the first instance all costs in connection with the acquisition 
of the Land and special assessments for streets and other public 
improvements, but not taxes levied to provide for maintenance of 
such improvements shall be included. 

In the second instance the original purchase cost of only those 
parcels of land held for a period in excess of one year should be 
charged to the account. The first and all subsequent payments 
for leaseholds covering land retained for one year or a lessér 
period should not be included in this account, but should be 
charged to.an appropriate Operating Expense Account. Further- 
more, periodical rentals paid on lands held perpetually or for a 
limited period should be charged to the appropriate Operating 
Expense Account. 


Segregation: It probably will be desirable to segregate the 
Land by manufacturing plants, compressor stations and by other 
locations in which Buildings and Equipment are segregated. 

Because of the inspections which land charges are frequently 
submitted to, it is desirable that the plot numbers, document num- 
ber, and possibly some description should be shown on all charges 
made to this account. It is very desirable to show description 
where purchase expenses other than the actual amounts paid for 
the property are charged to this account. 


Easements and Rights of Way 


This account should include the entire initial cost of the pur- 
chase of Easements and Rights of Way obtained for a _ period 
greater than one year. The first and all subsequent payments 
for Easements or Rights of Way retained for one year or a lesser 
period should not be included in this account, but should be charged 
to the appropriate Operating Expense Account. 


Segregation: Here, again, the segregation will be controlled by 
the rate-making or accounting situation where it is necessary for 
either purpose to divide the Company’s system into divisions or 
districts. In such instances, the segregation would be by division, 
with all entries showing the document number and a brief de- 
scription of the location or right of way. 


Buildings 
This account shall include the erected cost of all permanent 

buildings and structures used to house, support or safeguard 

properties or persons, together with all appurtenant fixtures. 

The buildings shall include all fixtures attached to and forming 
a permanent part thereof, such as water pipes and fixtures for 
heating and ventilating; gas pipes and fixtures for lighting and 
heating, electric wiring, conduits and fixtures for lighting, sig- 
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naling, etc., elevators, cranes, hoists and the motive power fer 
operating them; building refrigerating systems, furnaces, boilers 
specially provided for such systems; storage batteries and electric 
generators with their prime movers specially provided for build- 
ing service; subways, areaways, and pits, (such as header pits at 
a compressor station), directly connected to or adjoining the 


building. This includes cost of brick or concrete chimneys, and 
such piers and foundations for machinery and apparatus which 
are designed to be as permanent as the buildings. 

For gas manufacturing or compressor stations, the wiring and 
piping, including fittings and apparatus which are not an integral 
part of the structure, shall be included in the appropriate wiring 
and piping accounts. 

When furnaces and boilers are used primarily for furnishing 
steam for some particular department and only incidentally for 
furnishing steam for heating a building and operating the equip- 
ment therein, the entire cost of such furnaces and boilers should 
be charged to the appropriate equipment account, and no part to 
the structures account. 


Segregation: By Location and by Building Number. 


Discussion: It is often necessary for rate-making, insurance, 
and for other instances where appraisals are needed, to show the 
total cost of each building and all buildings by a particular loca- 
tion. For example, if there was a distribution administration 
building located at a gas manufacturing plant it might be desir- 
able at the time of a rate case to prorate the cost of this building 
to the particular rate district under consideration in a manner 
different than would be used in prorating the plant. Another ex- 
ample is that fire losses usually occur at one location and more 
than one building may be damaged, but proof of the losses must 
be shown by the individual building. ‘Therefore, it appears de- 
sirable to show this capital by location, as well as by building 
number. This segregation by location is also desirable for many 
of the other units of plant which are mentioned later on in the 
text. 


Improvements Other Than Buildings 

This account includes minor housing, such as small sheds, shel- 
ters and other structures, and fences, signs, cesspools, septic tanks, 
racks, sewer systems, water systems, yard lighting systems (except 
at Gas Manufacturing Plants and Compressor Stations), grading, 
docks and water-front improvements, railroad sidings, tramways 
and trestles, and other similar structures. 

Segregation: By location with a descriptive identification for 
each entry. 

Discussion: It can be seen that the items that would be in- 
cluded in this account would have to be by location, because most 
of them could not be numbered, such as is the case for buildings. 
However, by keeping them by locations their costs would be well 
confined and thus assist the obtaining of the total original costs 
for each item when making a retirement. 


BOILER PLANT EQUIPMENT AT GAS MANUFACTURING 
PLANTS 


It will be observed that the type of generating plant that has 
been chosen for setting up the representative classification of 
accounts is an oil gas generating plant. Where gas is generated 
by other processes, such as coal and coke, there would be in addi- 
tion to the generating plant the coal and coke handling equipment 
which could be considered a separate division, because this por- 
tion of the plant may be common to both the boiler plant and the 
gas manufacturing plant. Therefore, it would probably be de- 
sirable to set up separate accounts for the storage areas, bridges, 
conveyors, conveyor machinery, elevators, preparation machinery, 
loading towers and other similar equipment. The number of ac- 
counts that would be set up for this coal and coke handling equip- 
ment would, of course, depend upon the size of this division of 
plant. 

Boiler plant accounts shall include the installed cost of all boilers 
and auxiliary equipment used for the production of steam required 
at a gas manufacturing plant. 

In any of the following accounts specially provided foundations, 
frameworks, platforms, railings and supports are to be included 
with the units. In several instances, it is not necessary to elabor- 
ate upon the headings, because they fully indicate the contents. 
Each account shall include the total installed cost, which is the 
total Base Costs, General Construction Costs and Interest During 
Construction. 


Boilers 

Boilers shall include the frames, settings, grates, burners, stacks, 
stokers, dampers, gauges, and blow-off and feed-water valves, 
together with all brick work. 
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Economizers 
Filters 
Heaters 
Pumps 

This account shall include boiler feed water, fuel, blow-off pit 
and other pumps used in connection with the production of steam. 
The pumps shall include the driving and the driven unit where 
direct connected, belted or geared, together with the belts and 
counter-shafts. 


Tanks 

This account shall include all concrete, steel plate, galvanized 
iron and wood tanks used in connection with the production of 
steam, together with such valves, cocks, roofs, aprons, funnels, 
guys, and gauges as may be a part thereof. 

Conveyors 

See Note preceding Boiler Plant Eqiupment. 

Segregation: All of the foregoing Boiler Plant Eqiupment be 
kept by Plant location and by Equipment number. 

Discussion (Boiler Plant Equipment): Because of the multi- 
plicity of similar and identical units, and because of the changes, 
and thus numerous property ledger entries, it appears to be essen- 
tial that arbitrary numbers be assigned to the equipment so that 
there will be no mistake in identifying the changes in movements 
through the various steps of future accounting records. Further- 
more, it is a great time saver to be able to use an equipment num- 
ber, rather than several words or phrases of descriptions, which 
is often necessary in order to properly distinguish one unit from 
another. It appears to be essential, again, not only for ease of 
identification in making a field or office inspection of the prop- 
erties, to keep this equipment separate by Plant and thus by Loca- 
tion, but also because of the need in producing future appraisals 
for fire, rate, financing and other purposes which are more fully 
discussed in last year’s report. See Page 67 of the Pacific Coast 
Gas Association’s Proceedings, Volume 19. 


Other Boiler Plant Auxiliaries 

This account shall include the installed cost of all boiler plant 
equipment not classifiable in the foregoing. 

Segregation: ‘To be by Plant, Equipment number or descriptive 
identification. 

Discussion: Condensers are not mentioned under Boiler Plant 
Auxiliaries, because it is assumed that they are used later in the 
manufacturing process and will be better classifiable under Gas 
Plant Generating Equipment. 

If there are other units of equal importance to the foregoing, 
they should be set up separately and should not be included in this 
segregation of Other Boiler Plant Auxiliaries. This account, of 
course, must always be provided to take care of those units which 
are not of sufficient importance or of which it is not deemed neces- 
sary to separately record them. 


MANUFACTURED GAS GENERATING EQUIPMENT 
Generators (Oil) 

This account shall include the total installed cost of all Gas 
Generators. 

The Generators shall include the stack, valve and supports, in- 
sulation and superheaters; platforms, railings, ladders, nozzles, 
injectors, cocks, and nipples. 

Segregation: By Plant and Equipment number. 


Purification Apparatus 

Segregation: By Plant and Equipment number. 

Discussion: It may be thought desirable to keep separate ac- 
counts for wash-boxes, scrubbers, and purifiers. If this is desired, 
of course the sub-heading can be changed from the heading of 
Purification Apparatus to each of the types of equipment. 

Note: Each of the following accounts will include a description 
similar to that shown under Blowers, and should properly describe 
the unit and enumerate some of its important parts. Full details 
under each heading are not necessary in this representative classi- 
fication where the title implies the contents. 


Blowers 

This account shall include the installed cost of all blowers used 
in connection with the manufacture of gas. 

The blowers shall include the driving unit (direct, belted or 
geared), gauges, steam separators, throttle valves, couplings, drive 
shafts, reduction gears, belts and lubricators. 


Gas Compression Units 
Gas Exhausters 
Steam Condensers 
Discussion: This unit is placed under Gas Generating Equip- 
ment because its use in the process is that of condensing the steam 
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from the exhaust (steam) on the Compressors or other Steam En- 
gines or Turbines. The placing of these units under Generating 
Equipment has also been noted under “Other Boiler Plant Auxil- 
iaries.” 


Heat Exchangers 
Air Compressors and Vacuum Pumps 


Segregation: All of the foregoing be kept by Plant and Equip- 
ment number. 


Well Pumps and Air Lifts 

This account shall include the installed cost of all well pumps 
and air lifts at a gas manufacturing plant. 

The well pumps shall consist of the driving units, foundations, 
starting switches, pulleys, shaftings, belts, platforms and railings. 

The air lifts shall include the pumps, water, air and gauge pip- 
ing, level gauges, and gauge valves. 

Segregation: By Plant, Well number and Equipment number. 


Other Pumps 

This account shall include the installed cost of all pumps (fuel, 
steam, water, lubricating, oil) at a gas manufacturing plant, ex- 
cept those properly chargeable to some other account. (Refer to 
accounts for Boiler Plant Equipment-Pumps, Manufacturing Gas 
Generating Equipment-Well Pumps and Air Lifts, and By-Product 
Structures and Equipment—Equipment). 

The pumps shall include the driving units, supports, shafts, 
couplings, belts, lubricators, pressure oilers, governors, safety and 
throttle valves, drip pans, platforms, railings, screens and ladders. 


Segregation: By Plant and Equipment number. 


Water Wells 

This account shall include the completed cost of all water wells 
at a gas manufacturing plant. 

The wells shall include the holes casings, derricks, including 
windlasses, elevators, cables and ropes. (Refer to Well Pumps 


and Air Lifts.) 
Segregation: By Plant and Well number. 


Water Tanks, Towers, and Treating Plants 

This account shall include the installed cost of all water tanks, 
towers and water treatment equipment at a gas manufacturing 
plant. 

Only the water tanks shall be included in this account. Tanks 
used for other purposes shall be included in the account for Tanks. 

The water tanks shall include all concrete, steel, galvanized 
iron, wood tanks; the piers, racks, structural steel towers, includ- 
ing their foundations and aprons, funnels, gauges, pipe connec- 
tions, nozzles, cocks, roofs platforms railings and ladders. 

Water treatment equipment shall include such items as filters, 
agitators, mixers, sludge systems, motors, pumps, and engines, 
shafting, pulleys, sprockets, chains, bearings and hangers, and 
other equipment used exclusively for water treatment. 


Segregation: By Plant and Equipment number. 


Cooling Towers and Ponds 

This account shall include the installed cost of all cooling towers 
at a gas manufacturing plant. 

The cooling towers shall include the foundations, cooling ponds 
and the superstructure consisting of frames, louvers, troughs, trays, 
platforms, railings, steps, ladders and cooling coils, including the 
first flange or fitting outside the tower. 


Segregation: By Plant and Equipment number. 


Tanks 

This account includes the installed cost of all tanks and reser- 
voirs, regardless of type, such as concrete, steel plate, galvanized 
iron and wood, whether used for fuel oil, air, pulsation, water, or 
lubricating oil. Does not include those chargeable to the Accounts 
for Boiler Plant Equipment Tanks Manufactured Gas Generating 
Equipment—Water Tanks, Towers, and Treating Plants and By- 
Product Structures and Equipment—Equipment, or which are a 
part of some other unit of equipment. 

The Tanks shall include any specially provided foundations, 
racks, guys, aprons, funnels, gauges, pipe connections, valves, 
cocks, roofs, platforms railings and ladders. 


Segregation: By Plant and Equipment number. 


Light and Power Circuits 

This account shall include the installed cost of all light and 
power circuits other than light circuits inside of structures, at a 
gas manufacturing plant. 

This account shall include the poles, wires, cross-arms, pins, 
hardware, insulators, conduit, condulets, supports, switches, 
switchboards, sockets, reflectors and guards, lamps, and all other 
connected instruments and apparatus which are not an integral 
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part of an equipment unit or as shown elsewhere in this classifica- 
tion of accounts. 

Equipment power circuits regardless of location, inside or out- 
side of structures, shall be included in this account. Elevator 
power and light circuits within a structure shall be considered a 
part of Buildings, but yard lighting circuits shall be included in 


this account. Private telephone installations shall be included in- 


the account for General Communication Equipment. 


Segregation: By Plant. Descriptive identification to be given 
on all charges to this account. 


Discussion: The only identification that can be given on this is 
to describe what work has been done and (possibly) its location at 
each plant, such as “Installation of power circuit in compressor 
house to No. 5 Compressor.” 

This account may be included under Structures account at Plant, 
if it is desired. However, it is believed that it should be a sep- 
arate account, regardless of whether it is carried under Structures 
or Equipment group. 


Station Piping 

This account shall include the installed cost of all piping at a 
gas manufacturing plant. 

Sanitary, heating, and ventilating piping contained within the 
superstructure of a building shall be considered a part of the 
Buildings. 

Connected fittings, instruments and apparatus which are not a 
part of an equipment unit and which are included in this account 
include such things as turnbuckles, cocks, valves, drip pots, whis- 
tles, steam traps, separators, regulating valves, vacuum traps, oil 
meters and regulators, gauge boards, gauges, water columns, car- 
bon dioxide recorders, pyrometers, thermometers, pits and pit 
railings, and complete orifice meter set-ups. 

The material cost of differential recorders, positive gas meters 
and gas regulators shall be included in the revolving stock account 
for these items, if such accounts are carried, but they shall be 
separately identified in that account so that they can be properly 
assigned to the correct Plant account, when such information is 
needed. ‘The installation cost, however, should be included in this 
account. 

Segregation: By Plant, with a descriptive identification to be 
given on all charges to this account. For example, such as an 
“Exhaust line from feed water heater, No. 2,” or “Low pressure 
gas line from relief holder to compressor house.” 


Discussion: It is suggested that all Plant piping be included in 
one account, regardless of whether it is used in the steam genera- 
tion, in the process of manufacture or in outgoing and incoming 
lines, because from past experience in making retirements of pipe 
lines removed from gas manufacturing plants it has been found 
to be extremely difficult, if not impossible after pipe had been once 
removed, to determine what particular use it had been put to. 

Therefore, even if it is desired to keep low pressure gas separate 
from high pressure, lubricating oil separate from fuel oil, steam 
separate from water, blast separate from exhaust, and all the other 
uses separate, it has been found impossible to make the retirements 
accordingly. Of course, if the retirements cannot be made, ac- 
cordingly, then it is just a gesture to attempt to make the charges 
according to use. Furthermore, the same kind of pipe is put to 
many different uses, and it appears to be better, even for identifica- 
tion purposes, to have the pipe segregated by size and kind, and 
to know that it is all in one account, than it is to put forth the 
effort to keep the debits by use, when anyone who is familiar with 
the difficulties of accounting for retirements for pipe at manufac- 
turing plants can be fairly certain that any figures purporting to 
be the costs of each group of pipe by use are nothing more than 
an attempt, and also can easily be a misinterpretation of the actual 
physical conditions. 

Note: One of the Committee Members suggests that a sepa- 
rate account be maintained for gauges, thermometers, meters, 
gauge boards, water columns, pyrometers, and similar items 
located in the plant pipe system. ‘This appears to be a very good 
suggestion, because it does separate property that is dissimilar 
from the piping. 


Other Production Auxiliaries 

This account shall include all gas production auxiliaries not 
specially provided for in the foregoing accounts and which are at 
a gas manufacturing station. 

This account shall include such auxiliary equipment as separate 
driving units, oil heaters, lubricating oil filters, forges, power 
grinders, cranes, hoisting equipment, line shafting (if any), to- 
gether with foundations, supports, and guards. 

The line shafting includes the main drive shaft with bearings, 
hangers. couplings, collars, clutches, shifters, main drive pulleys 
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and belts. Counter shafts with belts and pulleys are a part of a 
unit and should be so included. 
This account does not include General Shops Equipment. 


Segregation: By Plant and Equipment number, or where Equip- 
ment numbers are not specified by descriptive identification. 


Discussion: This account must be included here for the same 
reason that a similar account must be included under Boiler Plants. 


Gas Manufacturing Plant—Spare Parts 


This account shall include the delivered cost of all alternate or 
spare parts on hand for emergency use at gas manufacturing plants. 
These shall include spare parts for engines, motors, compressors, 
exhausters, blowers, condensers, pumps, generators, boilers and 
other units of equipment previously mentioned. 

Spare parts include such things as fire-doors, grate-bars, cylin- 
ders, liners, pistons, rings, magnetos, valves, manifolds, pulleys, 
belts, packing, shafts, pins, gears, bearings, springs, nuts, pipe 
and fitings. 

Segregation: ‘This can be carried by plants or if there are sev- 
eral plants and it is desirable to carry one amount so that the 
parts can be interchanged in times of emergency, the total can be 
carried as an unassigned account under Gas Manufacturing 
Capital. 

Discussion: Practically every major plant carries spare and alter- 
nate parts for emergency operation. ‘These parts are not carried 
in materials and supplies, and there is no control maintained over 
them, because they are for emergency use. ‘They represent an 
investment which is as much an operating part of the plant as the 
unit itself and are usually so considered by appraisal engineers. 

It is not intended, however, that the account should, for example, 
include a complete supply of boiler tubing for one or two years 
nor all of the grate-bars that might be used in the fire-box, but 
that the account shall only include those things which might be 
classified as being absolutely necessary for emergency use. After 
such items are charged to Capital, the control which is maintained 
over them to account for Additions and Deductions to an established 
stock is obtained, of course, through periodical inventories. 

The reader is admonished to consider, bcfore condemning the 
use of this account, on the score that the items have been charged 
to Maintenance, that they are a proper charge to Capital and that 
the average amount which is carried on hand is always on hand 
and has not actually yet been placed into use. 


Miscellaneous Production Equipment 

This account shall include the installed cost of miscellaneous 
production equipment at a gas manufacturing plant. 

This account shall include only such items as plant calorimeters, 
and other items for which a separate account is not desirable, 
used in connection with the manufacture of gas. 

Note: Large portable tools, automobiles, fixed garage equip- 
ment, portable fire fighting equipment, furniture and fixtures, 
mechanical office appliances and equipment patterns shall be in- 
cluded in general accounts to which reference shall be made for 
allocation of these items, unless the Company should desire to 
segregate these items by use as shown at the time of inventory. 

Segregation: By Plant and Equipment number or Descriptive 
Identification. 

Discussion: Such an account must be provided, but it should 
not be used as a “Dumping Ground” for all costs of new units of 
equipment for which an account has not existed in the past. If a 
new unit of equipment is installed of equal importance to those for 
which accounts have previously been provided, a new account 
should be so provided. 


BY-PRODUCT STRUCTURES AND EQUIPMENT 


Structures 

This account shall include the erected cost of any structure 
situated at a gas manufacturing plant used to reclaim or other- 
wise prepare for use or for sale the residuals and by-products of 
gas manufacturing operations. 

The structures shall include lamp black tanks, pits, and troughs 
together with float valves, platforms, stairways, ladders, railings, 
re-claiming boxes and filters. 

Segregation: By Plant Structure number and. Descriptive Iden- 
tification. 


Equipment 

This account shall include the installed cost of any equipment 
used to reclaim, refine or otherwise prepare for use or for sale 
the residuals and by-products of gas manufacturing operations, 
and located at a gas manufacturing plant. 

The equipment includes the lamp black pumps, separators, 
dryers, presses, and the industrial railway complete, regardless of 
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its location at the plant, but not a Railway Company’s spur tracks 
or sidings. ‘This account shall also include the cars and loco- 
motives. 

Segregation: By Plant, Equipment number and Descriptive 
Identification. 

Discussion: It may be desirable to further sub-divide the equip- 
ment account where the by-products are important and the equip- 
ment is composed of several different major items. 


COMPRESSOR STATIONS 


Gas Compression Units 

This account shall include the installed cost of all gas compres- 
sion units at compressor stations. 

This account shall include any specially provided foundations 
and gas compression units, consisting of the compression and driv- 
ing units (except as included in the account for Compression 
Cylinder Assemblies), inter-coolers, gasometers, batteries, mag- 
netos, idlers, engine stops, pulleys, drive shafts, belts drip pans, 
pressure oilers, lubricators, governors, gauges, valves, platforms, 
railings, ladders and steps. 

The material cost of the complete compression cylinder assem- 
blies, consisting of the cylinder liner, piston and piston rod, shall 
be included in the account for Compression Cylinder Assemblies, 
whether installed on the unit or on hand for emergency operation. 

Other alternate or spare parts on hand for emergency use shall 
be included in the account for Compressor Station—Spare Parts. 


Segregation: By Station and Equipment number. 


Cooling Equipment 

This account shall include the installed cost of all cooling equip- 
ment such as cooling towers and heat exchangers at Compressor 
Stations. 

The cooling towers shall include the foundations, cooling ponds, 
and the superstructure consisting of frames, louvres, troughs, trays, 
platforms, railings, steps, ladders, and cooling coils including the 
first flange or fitting outside the tower. 

The heat exchangers shall also include any specially provided 
foundations and steel frame supports. 


Segregation: By Station and Equipment number. 


Light and Power Circuits 

This account shall include the installed cost of all light and 
power circuits other than light circuits inside of structures, at 
compressor stations. 

This account shall include the poles, wire, cross arms, pins, 
hardware, insulators, conduit, condulets, supports, switches, switch- 
boards, sockets, reflectors, guards and lamps, and all other con- 
nected instruments and apparatus which are not a part of an 
equipment unit as shown in this classification of accounts. 

Equipment power circuits, regardless of location, inside or out- 
side of structures, shall be included in this account. Elevator 
power and light circuits within a structure shall be considered a 
part of the building and included in Buildings, but yard lighting 
circuits shall be included in this account. Private telephone instal- 
lations shall be included in the account for General Communica- 
tion Equipment. 

Segregation: By stations with a descriptive identification of 
all charges. 


Water Tanks, Towers, and Treating Plants 

This account shall include the installed cost of all water tanks, 
towers, and water treatment equipment at compressor stations. 

Only water tanks shall be included in this account. Tanks used 
for other purposes shall be included in the account for Other 
Station Auxiliary Equipment. 

The water tanks shall include all concrete, steel, galvanized iron, 
wood and any specially provided foundations; piers, racks, struc- 
tural steel towers including their foundations together with aprons, 
funnels, gauges, pipe connections, nozzles, cocks, roofs, platforms, 
railings and ladders. 

Water treatment equipment shall include such items as filter, 
agitators, mixers, sludge systems, motors, pumps, and engines, 
shafting, pulleys, sprockets, chains, bearings, and hangers as are 
used exclusively for water treatment. 

Segregation: By Station and Equipment Number, or if Equip- 
ment Numbers are not provided, by means of a descriptive identi- 
fication. 


Station Piping 

This account shall include the installed cost of all piping at 
compressor stations. 

The station piping shall include all intake, discharge, fuel, air, 
exhaust, water, sewer, building yard, and all other piping, includ- 
ing hangers and supports, above or below ground. 
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Water, sanitary, heating and ventilating piping contained with), 
the superstructure of a building shall be considered an integra 
part of Buildings. a 

Connected fittings, instruments and apparatus which are not 
part of an equipment unit and which are included in this accoun: 
include such items as turn buckles, lubricators, whistles, steam 
traps, separators, vacuum traps, gate pits, oil meters and regu 
lators, regulating valves, gauge boards, gauges, gauge boxes 
water columns carbon dioxide recorders, pyrometers, thermometers. 
pits and pit railings and complete orifice meter set-ups. | 

The material cost of differential recorders, positive gas meter: 
and gas regulators shall be included in the accounts for Positive 
Gas Meters and Gas Regulators. However, the installation cos: 
(including piping) for these items shall be included in this account 


Segregation: By Station and descriptive identifiaction. 


Discussion: The descriptive identification would be similar to 
that mentioned for an identical account included under Gas Manu- 
facturing Plants. 


Other Station Auxiliary Equipment 


This account shall include all auxiliary equipment at compressor 

stations, but not specially provided for in the foregoing station 
accounts. 
These auxiliaries shall include such units of equipment as aux- 
iliary engines, air compressors, tanks, except water tanks, (See 
account for Compressor Station-Water Tanks, Towers, and Treat- 
ing Plants) cranes, forges, power grinders, line shafting, oil filters, 
gas scrubbers and traps. 

These units shall include any specially provided foundations or 
other types of base. 

Line shafting shall be considered as a separate unit and consist 
of the shafts, bearings, hangers, main drive pulleys and _ belts. 
Other pulleys and belts are included with the unit being served. 


Segregation: By Station and Equipment number. 


Discussion: ‘There are, of course, many different units of equip- 
ment which could be included under this account. Each unit would 
have its original entry and all subsequent entries would be identi- 
fied by a brief description of the unit and its equipment number, 
so that although only one account is carried on the Property 
Record it is possible to obtain the complete cost of each unit in- 
cluded in the account. 


Compressor Station—Spare Parts 


This account shall include the delivered cost of all alternate or 
spare parts on hand for use at compressor stations. 

These spare parts shall include engine and compressor parts 
such as alternate or spare cylinder shells, heads, liners, pistons, 
rings, connecting rods, batteries, generators, magnetos, valves, 
manifolds, pulleys, belts, packing, shafts, pins, gears, bearings, 
springs, nuts, pipe and fittings. 

Discussion: This account is probably even more necessary and 
the items which are included in it are even more prevalent in 
Natural Gas Compressor Stations than in Manufacturing Plants. 
In many instances, it is necessary for Compressor Stations to carry 
a stock of emergency alternate parts, because of their remote 
location from the source of supplies. Also, because there is a 
need for such parts and because they are prevalent in most every 
station, there are larger sums of money involved and thus are 
worthy of more serious consideration. 


Compression Cylinder Assemblies 


Discussion: This account shall include the delivered cost of 
all complete Compression Cylinder Assemblies, whether installed 
or on hand for use at Compressor Stations. 

Where several Compressor Stations are in use, the Compression 
Units are often standardized so that the cylinders can be inter- 
changed so as to supply an increase or decrease in capacity with 
the fall and rise of field pressures. Thus, there is often a rapid 
change affecting several stations when it is necessary to obtain 
larger or smaller cylinders at some one station, making an account- 
ing for the change at each station difhcult and also often causing 
many entries. 

The use of an unassigned account to charge all of these com- 
plete compressor cylinders, whether in use or on hand for use, is 
carried to avoid this. Considerable accounting is saved and loss 
of the time of the men in the field in attempting to explain the 
changes is avoided. The control, of course, of such an account 
is through periodical inventories, which is and can be done by 
either an inventory man, the station foreman or the superintendent. 


GAS STORAGE EQUIPMENT 
This account shall include the installed cost of all gas storage 
equipment of the water or water-less type holders, and high and 
low pressure gas storage tanks. 


Jeptember, 1929 


The water type holders shall include the foundation and any 
pipe pits, the holder unit consisting of the tank, guide frames, 
lifts, crown supports, holder piping, fittings, platforms, railings, 
stairways, ladders, elevators, and the initial fill of water. 

The water-less type holders shall include the foundation, seal 
tanks, pipe pits, shell, and the initial fill of sealing tar for cups, 
holder piping, fittings, capacity indicators, tar troughs and pumps, 
elevators and motors, platforms, railings, stairways and ladders. 

Segregation: By Plant or Location and Holder number. 


Discussion: In actual practice it may be desirable to include 
the relief holders and holders used for mixing purposes at gas 
manufacturing plants as a division of equipment at those plants. 
The same description, of course, would apply whether they were 
used as a division of plant equipment or as transmission or dis- 
tribution holders. 

This gas holder account will also include the high pressure 
holders sometimes referred to as gas storage tanks. 


PIPE LINES 
Mains 


This account shall include the installed cost of pipe lines, exclu- 
sive of the cost of replacing paving. 

The pipe line shall include the total installed cost of pipe, valves, 
fittings, supports, valve boxes, railroad crossings, culverts, drips, 
traps, scrubbers, and vaults, where used for valve protection or 
housing. Indicating and recording pressure gauges, manometers, 
and thermometers installed on these mains shall be charged to 
this account. 

Mains installed or paid for by the customer in part or in total 
shall be charged to this account at the full actual or estimated 
historical cost, but an amount corresponding to the portion paid 
for or furnished by the customer shall be credited to the account 
for, “Donations-in-Aid-of-Construction,” except for that portion, 
if any, which may be refunded, which shall be credited to the 
account for “Refundable Construction Deposits.” 


Segregation: Gathering and Transmission Lines by line num- 
ber. Distribution lines to be kept by sizes and type of line. 

If, in this account, or any accounts, the Company’s system has 
been divided into districts or divisions, the boundary lines will, 
of course, have to be observed in setting up this account, as well 
as other accounts. For example, in the case of Distribution Mains, 
the segregation would be first by Districts and then by sizes and 
types of line. 

Paving over Mains: Because of the fact that paving charges 
are quite often delayed many months after a Pipe Line has been 
installed, and the Work Order completed, and because paving is 
frequently the topic of discussion and controversy at hearings, it 
is desirable to provide a separate account in which to charge the 
paving when the bills are actually received and paid. If such an 
account is set up, the charges, of course, would have to be kept 
separate by sizes of mains, in the case of Distribution Mains. 
However, this would be done only for paving over Distribution 
Mains. Paving replacements over Production and Transmission 
Mains could be included in the cost of the pipe line, because, in 
the latter instance, the amounts probably would be of much less 
importance (open country construction), and the Work Order 
covering such lines would involve much larger sums of money. 
In the latter instance, it probably would be desirable to hold the 
Work Orders open until the paving bills were received. 


Note: One of the Committee members believed that the paving 
over Distribution Mains should be included in the total cost of 
the main, while another believed that it should be kept separate. 


Services 

This account shall include the installed cost of all services used 
in conveying gas from the pipe lines and mains to the customers’ 
meters. 

The services shall include pipe, valves, fittings, and valve boxes 
from the main to the riser cock or to the top of the riser, if no 
cock is provided. ‘ 

This account shall include the total historical cost of the entire 
service owned or maintained by the company, whether used for 
domestic, commercial, industrial or wholesale service. Amounts 
collected for excess services or material, labor or other costs fur- 
nished by the customer shall be credited to the credit account for 
Donations-in-Aid-of-Construction. 

Segregation: If the member company maintains accounting or 
rate divisions for which they segregate their capital, then services 
should first be segregated by divisions or districts and all charges 
to this account should show the length, diameter and kind of pipe, 
with possibly a separate subdivision for each size of service. 


Paving over Services: For the same reason that it may be 
desirable to keep paving over mains separate from the other costs 
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of installations, it might also be desirable to keep paving over 
services separate. 

Discussion: By keeping the services segregated by sizes, it will 
be possible to obtain the weighted average costs or the yearly aver- 
age costs for retirement purposes, depending upon what policy 
the Company pursues. 

As to where the service shall terminate is a matter for member 
companies to decide. It is, of course, possible for the construc- 
tion conditions to be different for the different companies. How- 
ever, the definition which has been given here appears to be a 
good one, and probably can be applied in most instances. 

As to whether pipe shall be classified as mains or services 
should be the subject of separate consideration for each company, 
for peculiar instances such as the laying of a distribution system 
on private property, such as large industrial plants, universities, 
oil tank farms and other similar locations. 


DISTRICT MEASURING AND REGULATING EQUIPMENT 


This account will be divided into three parts,—(1) Stations, 
Terminals and Junctions, (2) Orifice Check Meter Installations 
and (3) Positive Check Meter Installations. The measuring sta- 
tions, terminals and junctions are locations which have been set 
aside for the measuring of large quantities of gas from one por- 
tion of the system to the other or from a transmission company to 
a distribution company. ‘Terminals cover the equipment at spe- 
cific locations where several lines terminate and where gas is 
measured, regulated and switched. Junctions include the equip- 
ment at locations where several lines terminate and begin, and 
where many valves are used for switching purposes or where 
regulators are installed for regulating pressures in particular dis- 
tricts. The orifice check meter installations and the positive check 
meter installations are just what the name implies. The stations, 
terminals and junctions should be labeled in some manner, either 
by name, letter or number. Also, it is desirable to number the 
check meter installations. 

The material cost of Differential Recorders, Positive Gas Meters 
and Gas Regulators shall be included in the Accounts for Positive 
Gas Meters and Gas Regulators. 


Segregation: All charges to these accounts should show the 
location and/or number. 


Discussion: These accounts would have more extensive use in 
the case of a natural gas utility, than in the case of a straight 
manufactured gas utility. For example, a natural gas utility would 
have considerable more use for the account,—Stations, Terminals 
and Junctions and also for the account, Orifice Check Meter Instal- 
lations, than a manufacturing gas company. ‘The latter Company 
can use the Stations, Terminals and Junctions account, provided 
they include District Regulating Stations (or District Regulators) 
in that account. 

Some explanation is needed in connection with Junctions, be- 
cause of the fact that they are seldom installed as such, but occur 
more often as the result of several lines terminating or intersect- 
ing at one point (over a period of time), at which location it 
becomes desirable to install by-passes and inter-line connections. 
Then, because such items cannot be assigned to individual lines, 
and also because it is desirable for operating purposes, the loca- 
tion is given a name or number and set out as a Junction . 


METERS AND REGULATORS 


Customers Positive Meter Installations 


This account shall include the complete cost of all customers 
positive meter installations, except the material cost of the meter 
and regulator. The installation costs shall include all pipe, head- 
ers, by-passes, supports, valves and fittings installed between the 
outlet of the stop-cock on the riser or other termination points of 
the service and the points of the meter discharge into the house 
lines. This account shall also include the cost of pressure and 
volumetric indicating or recording gauges, but not differential 
recording gauges. 

Segregation: It probably will be found desirable to group 
installation costs rather than attempt to keep them by each size 
and kind of meter. For example, Maryland 3, 5 or 10 light, 
Sprague No. 1-A, and a Pacific B Meter would have about the 
same installation cost, or the difference in cost would be so slight, 
particularly as to labor (and haulage) that it would not be pos- 
sible to distinguish it. Therefore, the suggested segregation is by 
group type of meter installation, regardless of whether the charges 
to the accounts are for new installations or retirements of remov- 
als or abandonments. Thus, the Property Ledger for this account 
should have separate divisions for each group type of meter. A 
suggested grouping is as shown on the sheet following this classifi- 
cation. 
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Customers Orifice Meter Installations 


This account shall include the complete cost of Customers Ori- 
fice Meter Installations, except the material cost of the regulators 
and the differential recording gauges. Orifice Meter Installations 
shall include all pipe (including gauge piping), with by-passes 
and supports, valves, fittings, saddles, orifice flanges, orifice discs, 
gauge piping, indicating gauges, water columns, meters, shelters, 
platforms and railings. This account shall also include the cost 
of indicating and recording gauges other than differential record- 
ing gauges. 

Segregation: There are two possible segregations of orifice 
meters, (either of which is not too much detail) which may be 
used depending upon the type of property involved, and the 
number of set-ups involved. 

The first segregation is to number each orifice meter set-up and 
keep all additions and deductions by these numbers. The second, 
is to keep a separate division in the ledger for each size of orifice 
meter set-up, which size shall be determined by the size of the 
orifice tube (pipe). The latter, however, will probably be more 
desirable on the natural gas property where greater use is made 
of the orifice meter, and there are, therefore, a larger number 
of them. 

Note: If divisions of the Company’s system are maintained on 
the books, the first segregation in either of the above meter instal- 
lation accounts would be by Divisions or Districts. 


Positive Gas Meters—Revolving Stock 

This account shall include the complete material cost of all posi- 
tive gas meters. The material cost shall include caps, nuts, swiv- 
els, initial supply expense, and initial testing and badging costs 
of all sizes of meters, such as Sprague, Pacific, Emco, Metric, 
Tobey, Maryland, Westinghouse and others. Also, includes Fox- 
boro and Ballard Westcott Differential Recording Gauges. 

Segregation: This segregation appears to be by divisions, type, 
size and possibly a memorandum account by class of service, where 
it is necessary to show the domestic commercial and industrial 
meters segregated. 

This set-up assumes that a revolving stock account is being 
maintained, which must necessarily assume that the attendant 
routine of balancing with customers’ ledgers and stores issues and 
stocks each month has been established. This routine is further 
detailed if the Company keeps a complete record of meters by 
divisions or districts. 

Discussion: It must be remembered that meters used in the 
manufacturing and compression plants are properly chargeable to 
those plants, and also the meters used elsewhere in the company’s 
system for purposes of check, or other company use, must, of 
course, be charged to the appropriate fixed capital account, either 
directly,—(thus being excluded from the Revolving Stock Account) 
or be kept in the form of a memorandum account so that they 
may be deducted from the Revolving Stock Account and added 
to the fixed property plant account, when such information is 
needed. 


Gas Regulators—Revolving Stock 

This account shall include the complete material cost of all gas 
regulators. The material costs shall include the initial supply 
expense, initial testing and badging costs of all sizes of Reynolds, 
Reliance, Mueller, Chaplin-Fulton, Davis and other makes of reg- 
ulators. 

Segregation: The same notes that apply to Meters apply to 
Regulators. 


Miscellaneous Distribution Fixed Equipment 


This account shall include the installed cost of the miscellaneous 
distribution fixed equipment at district ofhces or other like struc- 
ture locations where equipment units may be in use, but which 
cannot be classified as Structures, Meter and Regulator Station 
Equipment, Fixed Garage Equipment, General Stores Equipment, 
or under some other account provided in this classification. 

This account shall include such items as meter provers, paint 
heating stoves and tanks, which are not situated at stations, or at 
any of the general shops. 

Segregation; This account would be kept separate by divisions 
or Districts with a descriptive identification to be given on all 
charges or an equipment number, where numbers had been as- 
signed. 

Discussion: An account of this kind must be included under 
Distribution Capital, for the same reason that a miscellaneous 
account must be provided under Production or Transmission Cap- 
ital. However, for the same reason that its use should be avoided 
in the latter two accounts, it should be avoided here. 

Such items as large portable tools, automobiles, garage equip- 
ment, laboratory equipment, portable fire-fighting equipment, furni- 
ture and fixtures, and patterns should be included in the general 
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accounts provided later. It has been argued as to whether auto- 
mobiles should be charged to Production, Transmission or Distri- 
bution and General, depending upon where they are used, or car- 
ried in one general account with an inventory available to show 
segregation. The reason for this, of course, is that many auto- 
mobiles may have their principal use for one of the first three. 
If it is believed that automobiles can be so assigned, it is sug- 
gested that they be more accurate by a memorandum account 
which, for example, can be maintained by noting the use of the 
car, on the Capital or Operating Ledger. The statement ma; 
also apply to such things as tools, laboratory equipment, furnitur: 
and fixtures. 


GENERAL 


General Shops Fixed Equipment 


This account shall include the total installed cost of all equip- 
ment located at the general shops. 


The shop equipment shall include any specially provided foun- 
dations together with the units such as lathes, drill presses, steam 
hammers, power grinders, nipple machines, forges, wood workers, 
circular and band saws, planers, punches, sheet metal cutters, line 
shafting, independent motors, engines or turbines, pumps, tanks, 
air compressors, arbor presses, vulcanizers, tire machines, cranes. 
battery chargers, dischargers, boilers, meter provers (not portable), 
air blowers, equipment racks, air brushes, fitting testing machines, 
paint mixers, printing presses, paper punches, paper cutters and 
paper folders. The units shall also include the driving units, 
whether motor, engine or turbine, when such units are used exclu- 
sively for one unit, together with the starting and controlling 
devices, counter-shafts, belt shifters, belts, pulleys, and the piping 
and wiring which are a part of the unit. 


If there is a print shop, (for the equipment) it may be desirable 
to divide the account into two parts, one for print shop fixed equip- 
ment and one for print shop type. 


At locations not designated as shops, such as Compressor Sta- 
tions or Gas Manufacturing Stations, where such shop equipment 
may be installed at these locations, and used entirely for the opera- 
tions of the stations, then the equipment should be included under 
one of the auxiliary accounts in the Station. 


Segregation: It probably will be desirable in many of the com- 
panies to keep the charges to this account separate by locations, 
with all charges bearing the equipment number or a descriptive 
identification. 


Discussion: This account should not include items that are 
properly includible under other General Accounts. For example, 
Furniture and Fixtures which are not specifically designed for the 
Shop, but are of the type that could be used generally throughout 
the system, should be included in the Furniture and Fixtures 
Account, or in the Mechanical Office Appliance Account. Large 
Portable Tools should be included in the Large Portable Tools 
Account. Small Portable Tools should be charged to the Clearing 
Account for Tool Expense where this practice is followed. 


Note to Member Companies: It is not the intention to open 
up the question of Tool Expense, or any other similar subject, 
although they may be closely related to the Fixed Capital Classi- 
fication. Therefore, the note which is made has qualified itself to 
the extent that it says, “Where such a condition does exist that this 
should be taken into consideration.” 


General Stores Fixed Equipment 


This account shall include the installed cost of all equipment 
specially provided for the purposes of receiving, shipping, han- 
dling, and storing of materials and supplies at the General Store- 
room. 

This account shall include only. the fixed or installed equipment 
and apparatus such as platform scales, equipment racks, counters, 
shelving, bins, cranes, hoists and chain falls not permanently 
attached to the buildings. 

Large tools such as hand trucks, chain blocks, steel cables, dolleys, 
jacks, skids, sleds, and wheelbarrows, although used in the store- 
room shall be charged to the account for Large Portable Tools. 
Small tools should be charged to the Clearing Account for Tool 
Expense, when purchased or issued from stores, where this prac- 
tice of accounting for Tool Expense is followed. 

Where counters, bins and shelving are carried as Furniture and 
Fixtures they should be included under that account. 

Segregation: By Division, Equipment Number or descriptive 
identification. Where more than one general stores is maintained 
it, of course, may be desirable to keep this account by the various 
locations. 


Discussion: UWHere, again, such items as are general to the sys- 
tem, such as furniture and fixtures, should be charged to the proper 
Furniture and Fixtures account. 


September, 1929 


Automobiles 


This account shall include the delivered cost, complete with 
accessories, of all automobiles used for transportation purposes. 

Segregation: ‘The segregation on this account would be to keep 
the automobile by its car number, and all accessory additions to 


it, of course, to be charged to the particular car number. Because. 


automobiles are such an important item, and because of the ex- 
pense which they create, they probably receive more attention 
than any other one unit of plant exclusive of meters. For that 
reason their segregation, so far as identifying it on a property 
record is concerned, is probably well accounted for in most of the 
member companies at present. 


Discussion: Reference was made to this account under Miscel- 
laneous Distribution Equipment, in which it stated that all the 
automobiles should be included under one account, and that if a 
segregation was desirable between Production, Transmission, Dis- 
tribution and General, that such a segregation be kept in the form 
of a memorandum record, which would be available for sum- 
marization whenever needed. 


Fixed Transportation Equipment 


This account shall include the installed cost of such units of 
equipment as gasoline tanks, lubricating oil tanks, pumps, battery 
rechargers, air compressors, vulcanizers and other equipment 
used in the maintenance of automobiles. 

This account shall not include any equipment of this nature 
located at the general shops. 


Segregation: By Location and Equipment number, or by de- 
scriptive identification where no Equipment number is assigned. 


Horses, Wagons and Stable Equipment 


This account shall include the delivered cost of horses, wagons, 
saddles, saddle bags, bridles and harness. 


Segregation: A descriptive identification shall be given on all 
charges to this account. 


Discussion: In most instances, of course, there will be a rela- 
tively small amount of capital included in such an account, but it 
is provided in case it is needed. 


Large Portable Tools 

This account shall include the delivered cost of all portable tools, 
or any tool having an expected life of more than one year. The 
cost does not control the definition of large tools. 

This includes such items as anvils, boring bars, swage blocks, 
branding irons, boring machines, welding carriages, pipe dolleys, 
air drills, boiler tube expanders, blacksmith fillers, soldering fur- 
maces, air guns, air grinders, sledge hammers, ratchet handles, 
drill holders, hydrometers, heavy jacks, tar kettles, steel figures and 
letters, blasting machines, pipe mandrels, gas masks, carpenters 
planes, lead melting pots, pitcher pumps, boilermakers punches, 
valve reamers, magneto rechargers, revolution counters, lawn rol- 
lers, platform scales, Fresno Scrapers, tinners shears, drill sleeves, 
battery steamers, taps and drills, portable telephones, carrying 
tongs, blow torches, automobile trailers, lowering tripods, vises, 
welding outfits, fire hydrant wrenches, and some two hundred and 
twenty-five other items. 

Segregation: This account, because of its nature, must be un- 
assigned. Where it is necessary to have a segregation (by divi- 
sions, for example), for accounting or rate-making purposes, then 
this could be accomplished by dividing the account on the basis of 
the periodical inventory which necessarily must be taken of such 
items, and which would be by location, thus furnishing a basis 
for a split for actual or prorated figures. 

Discussion: In this so-called Large Portable Tools it is not 
only essential that a list of large portable tools be established, but 
also that a list of small portable tools be established. Such lists 
should be available to all who make charges directly to the operat- 
ing and clearing accounts, such as the Accounts Payable Section, 
the Purchasing Department, Storekeeper and possibly some of the 
Superintendents. 

Note: It is the opinion of one of the committee members that 
the list of large tools indicated above might be further reduced 
and the items charged direct to expense when purchased. 


Portable Construction Equipment 
This account shall include the delivered cost of the portable 
mechanical construction equipment such as: 
Portable Air Compressors 
Portable Light and Power Plants 
Portable Gasoline Engines 
Portable Pumps 
Concrete Mixers 
Ditching Machines 
Tractors 
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These units of construction equipment shall include the trailers 
or skids on which they are mounted, but do not include such 
things as air guns and cutting tools, which, because of their nature 
must be included in Large Portable Tools. 

Where units of equipment are mounted on automobiles, it is 
probably better to charge the trucks to automobiles, because the 
use of the truck will be charged out on a mileage basis, while the 
equipment will be charged out on an hourly basis. 


Segregation: This, of course, would be unassigned in the same 
manner as automobiles, but if the segregation was needed it could 
be obtained also in the same manner as automobiles. However, 
as a general thing, items of construction equipment, particularly 
ditch diggers, and steam rollers, (large units of that kind) are 
used generally throughout the system, and therefore are probably 
not directly assignable to any division. 


Discussion: ‘The reason that the air guns and cutting tools are 
not included with the unit, is that the time for the use of this 
equipment is usually charged off on an hourly basis to the par- 
ticular job or account on which it is being used. The only way 
that the air guns and cutting tools, therefore, could be charged off 
would be to charge them directly to the piece of construction equip- 
ment. At inventory time they, of course, may be unattached and 
therefore would be inventoried with the large portable tools. Fur- 
thermore, the life of the tools are considerably less than the item 
of equipment. 


General Communication Equipment 


This account shall include all telephone lines and equipment 
regardless of location. 

The telephone lines shall include poles, wire, cross arms, pins, 
hardware, insulators, conduits, switches, arresters, instruments and 
shelters. Installations in buildings shall include the instruments, 
switch boards, magnetos, conduit and wire. 

Segregation: Should be first kept by Line number or Location 
with a descriptive identification given on all charges. 


General Laboratory Equipment 


This account shall include the installed cost of all laboratory 
equipment used in the General Laboratories. 

The laboratory equipment shall include such items as calorime- 
ters, barometers, balances, hydrometers, gas analysis apparatus, 
pyrometers, crucibles, test meters, flasks, tubes, funnels, graduate 
glasses. 

Contrary to some of the other General Accounts, items of Lab- 
oratory Equipment such as meter provers which are installed and 
operated at General Shops or portable laboratory apparatus not 
used in connection with a General Laboratory, should be included 
in the General Shops Account, or in Large Portable Tools, the 
reason being that it is not interchanged like the other items, such 
as Large Portable Tools. This may particularly apply where 
calorimeters and other laboratory apparatus installed at gas man- 


_ufacturing plants are used only in connection with the manufac- 


ture of gas; therefore, of course, it would be included in one of 
the auxiliary equipment plant accounts. 

Segregation: This, probably will be kept by Location, with 
some descriptive identification given on all charges. 


Furniture and Fixtures 


This account shall include the total delivered or fabricated cost 
of all Furniture and Fixtures, regardless of their location or use 
in the System, except mechanical office appliances and such Furni- 
ture or Fixtures which are considered special equipment charge- 
able to some other account such as General Shops. 

This account shall include the following: 


Benches 
Book-cases 
Cabinets, Filing 
Cabinets, Medicine 
Chairs 
Chiffoniers 
Clocks 
Costumers 
Couches 
Counters 
Desks 
Ladders 
Lamps, desk 
Lockers, Steel 
Mirrors, etc. 
The following items are excluded from this account, but are 
chargeable to Expense: 
Bags, Mail 
Baskets, Waste 
Cuspidors 
Daters 


Holders, Calendar 
Jardinieres 

Knives, Paper 

Pails 

Rulers 

Sharpeners, Pencil 
Stamps, Small rubber 
Stands,Ink-well, etc. 


Segregation: By descriptive identification or by numbers, pro- 
viding (tag) numbers are assigned to items of furniture. 

Discussion: Because Furniture and Fixtures are so common 
and more particularly because they are used by and familiar to 
the office forces who are maintaining the property ledger, they 
frequently receive more than their just consideration in setting up 
a Fixed Capital Record. In total, the investment is large, but 
individually, the items are small in cost and can more easily be 
controlled by periodical inventory than by any attempt to record 
each retirement and change. If it were as easy to obtain the 
same amount of attention on other items of plant as has been 
experienced in connection with Furniture and Fixtures, the selling 
of the idea and the operation of a Fixed Capital record would 
be a comparatively simple task. 

It is not the intention that Furniture and Fixtures should be 
carried in a General Capital Account, general to the Company’s 
entire system, but that it be carried in this General Account, pro- 
vided, there is a memorandum record such as an inventory would 
supply, by which the totals for the account could be divided and 
allocated to various locations and buildings throughout the Com- 
pany’s system. 

Note: One of the Committee’s members suggests for the same 
reason that the segregation would be available in such a General 
Account, that it would also be available so that the Capital Invest- 
ment in Furniture and Fixtures could be kept separate by Produc- 
tion, Distribution, Transmission or General Capital, depending 
upon its use and location. They further suggest that because these 
inventories would probably not be farther apart than three years, 
even though all of the movements of the furniture could not be 
accounted for in the interim, that they would be sufficiently close 
at any time during this period to warrant the attempt of keeping 
it by groups of Capial. 


Mechanical Office Appliances 


This account shall include the delivered cost of all Mechanical 
Office Appliances regardless of their location, such as: 


Adding Machines 

Addressograph Machines 

Billing Machines 

Blue Printing Machines 

Bookkeeping Machines 

Calculating Machines 

Check Writers 

Comptometers 

Numbering Machines 

Protectograph Machines 

Punches, Hollerith 

Registers, Cash 

Scales, Postal 

Staple Machines, Sure Shot 

Stamps, Automatic 

Typewriters, etc. 

Segregation: ‘This will be unassigned with a descriptive iden- 

tification, including the equipment number, if equipment number 
is assigned on all charges to the account. 


Discussion: It is quite common for Mechanical Office Appli- 
ances to be charged to Furniture and Fixtures, but because they 
do present a different problem so far as the amounts of money per 
unit are concerned, and also because they have a distinctly differ- 
ent life, it is believed that this is a logical segregation. 


Portable Fire Fighting Equipment 

This account shall include the total delivered cost of all port- 
able fire fighting equipment or apparatus regardless of location or 
use in the System, such as fire hose with connections, hose, carts, 
fire axes, fire ladders, chemical wagons, and fire extinguishers. 

This account, however, shall not include sprinkler systems fire 
lines or other permanently fixed fire protection equipment included 
with Structures. 

Segregation: This will be unassigned also to the System with 
a descriptive identification to be given on all charges to this 
account. 


Engineering Equipment 

This shall include the delivered cost of all Engineering Equip- 
ment regardless of location such as drafting instruments, boards 
and machines, transits, levels, tripods, rods, plumb-bobs, steel tapes, 
and other items for which it is not desirable to charge directly 
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to Expense. This account, however, would not include those item 
of Furniture and Fixtures and Mechanical Office Appliances which 
are not specially designed for engineering use. 


Segregation: This account would be unassigned for the System 
bearing a descriptive identification for all charges made to the 
account. 


Installations on Customers’ Premises 


This account shall include the installed cost of all equipment on 
customers’ premises (except meters, regulators, and_ services) 
designed to promote the sale or use of gas such as house-piping. 
lamps, stoves, heaters, gas engines, furnaces, burners, or other 
devices or property provided for customers’ use, but to which the 
Gas Company retains title. 

The cost of installations made on customers’ premises to which 
the customer shall have title and which are made without charge 
to the customer in order to induce new business shall be charged 
to an Operating Expense Account, such as New Business Expense, 
Piping and Appliances. 

Equipment which is loaned temporarily should not be consid- 
ered as an installation on customers’ premises. 

Segregation: ‘This account would first be kept segregated by 
Divisions or Districts with a descriptive identification which 
would show the customers’ name, address, and the quantity, kind 
or type of installation. If it were not desired to keep such infor- 
mation on the property ledger in this instance, a card record could 
be used. In making future repossessions of material it would 
be absolutely necessary to know what was company property and 
what could be recovered. 


DONATIONS IN AID OF CONSTRUCTION 
(CREDIT ACCOUNT) 
Services 
Mains 
Other Items of Property 

These accounts shall include all amounts of money or other 
considerations received from individuals, municipalities, state or 
others for the purpose of offsetting in part or in total the cost of 
Fixed Capital Additions or a total or partial gift which is classi- 
fiable as Fixed Capital. 

These donations include such items as amounts collected from 
customers for “Excess Service,’ forfeited curb service deposits, 
forfeited “Construction Deposits’ on main extensions, gifts of 
physical property such as a distribution system installed by an 
individual or corporation but subsequently deeded to the Gas 
Company to maintain and operate, and labor or material supplied 
by an individual or association for the purpose of defraying the 
cost of main extensions of longer length than allowed by Company 
regulation. 


Segregation 

Services: Collections for Excess Services should be segregated 
by Divisions or Districts. 

Mains: Collections for Construction Deposits (forfeited) on 
Main Extensions should also be kept separate by Divisions or 
Districts. 

Where Construction Deposits are being carried in suspense, 
because of being refundable, they should, of course, be charged 
to a balance sheet account, such as Consumers’ Advances for 
Construction. The charges to this Capital Credit Account would 
only be made when the period for refunds had expired and a 
balance remained in the account for the particular deposit, which 
balance, of course, was transferred to this Capital Account. 

Other Items of Property: Segregation would be by Division and 
then with a descriptive identification of the entry. This would 
particularly apply, for example, where gas main extensions had 
been laid by a real estate sub-divider and were subsequently 
donated to the Gas Company. 


METERS 
SUGGESTED GROUPING FOR CAPITALIZING 
INSTALLATION COSTS 
TYPE OF METER 


CLASS A (5 & 10 Lt) CLASS B (20 Lt) 


Iron Clad No. 1 Emco .No. 1 

ea 3 Light Iron Clad ................ No. 2 
Masrtend 3 Hight Maryland 20 Light 
Ridin No. 1-A crete ten i oe 30 Light 
a ae |. ener eee No. 2-B 
Sprague No. 1-A ee EE No. 2-B 
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CLASS C (30 Lt) CLASS E 
Se a aoe No. 2 TIN cipsncnoitonicinges No. 3 
if > No. 3 cette No. 4 
Mareiame - ............... OR is cicineectes No. 5 
Meriaas © ................ CO Rae. = DT inns: No. 250 
i iaderticecccminnes No. 3-C I oe No. 500 
a No. 3-C Westinghouse _...... No. 25 
Westinghouse ...... No. 50 
CLASS D (60 Lt) 
Tee SG oes... No. 4 
SS Se No. 5-E 
PI piticitmnrcynecocess No. 5-E 
Westinghouse ........ No. 8 
Westinghouse _ ........ No. 12 


Note: As is apparent, this grouping is made on the basis of 
similar costs by grouping those meters which have similar Instal- 
lation Costs. 


SECTION II 


A REPRESENTATIVE LIST OF UNITS FOR 
RETIREMENT 
GENERAL DISCUSSION 


The members of this Committee are admonished to remember 
that the completing of Additions to Fixed Capital is the problem 
of matching “Physical descriptions with money charges which have 
previously accumulated”; while the problem of completing Deduc- 
tion must be made of these expenses. Therefore, in the instance of 
against physical description,” which description must originate at 
the source of the work. 


It can be seen that in the first instance money is being paid out 
for payroll, material charges and other costs, and some disposi- 
tion must be made of these expenses. Therefore, in the instance of 
Additions, the situation is automatically brought to the attention 
of the engineers and accountants. However, in the case of Reire- 
ments the engineers and accountants must depend upon the operat- 
ing forces to perform their portion of the task, and the operating 
forces must, therefore, be provided with the tools (forms and 
instructions) with which to make out their reports of property 
being replaced, removed or abandoned. 


Therefore, even though this Committee may have been successful 
in establishing a representative list of Units for Retirement they 
have only completed part of the task in the accomplishment of 
making proper Retirements. Thus, it has been necessary to assume, 
in writing the following list of Units for Retirement, that the 
proper tools and routine will be provided and established so as 
to accomplish the reporting of replacements and abandonments. 


It cannot be too strongly impressed that the making of Retire- 
ments depends upon the records received from the field. 

In reading the attached representative list of Units for Retire- 
ment there are certain general fundamentals which prevail 
throughout and should be kept in mind. 


It is not necessary in this Committee’s Report to mention every 
possible unit of property that may occur in the future, or to be 
concerned as to whether every unit of property that now exists has 
been covered without exception. There are sufficient instances set 
forth on which the accounting forces and operating forces of the 
companies can base their judgment where units are encountered 
that are not included in this list. The principal thing to be kept 
in mind is whether the reasoning is fundamentally correct and 
whether the units which have been set up are consistent for each 
important group. 

One of the principles which must be remembered is that at the 
time of the complete replacement of a piece of equipment, the fixed 
capital cost of the last replacement should always be the one to be 
shown on the current property record. Otherwise, if this method is 
not followed the utility will be in the position of showing a gas 
plant on their Fixed Capital records, which is actually no longer 
in existence. This is particularly obvious in the case of equip- 
ment units which, although, the new unit may not perform the 
work any differently or more efficiently, it will have some changes 
in its parts and appearance and is certain to have a different 
serial number, while it frequently occurs that the cost is higher 
or lower. A test of this reasoning is that the fixed capital which 
is considered for rate cases, fire losses, condemnation proceedings, 
and other instances where appraisals are made is the “Property 
Used and Useful at the time of the Investigation.” 

In most of the instances shown in this list, no units have been 
set up for Retirement that are any smaller than units set up as an 
account or specified in the account in the Representative Classifica- 
tion of Accounts for a Fixed Property Record. However, as will 


be observed, there are some instances where it has been specified 
or suggested that a capital adjustment might be necessary or 
desirable for a partial replacement of a unit. If such a partial 
replacement is suggested there may be several reasons for 
doing so; 


The amount of money may be of sufficient size to distort 
maintenance expenses if it was charged entirely to Mainten- 
ance; 
The amount of money may be of sufficient size to change the 
Fixed Capital investment; 
It also may be of sufficient size to warrant a charge to De- 
preciation; 
It may be that the charge which has been made, changes the 
type of the unit of equipment; 
or changes the appearance of the building; 
or may change the appearance of some major portion of the 
building; 
or may change a piece of equipment so that it performs a 
function different to that for which it was originally designed. 


Where it is believed desirable to make capital adjustments for 
partial replacements they should be confined to instances such as 
are mentioned. The obvious reason for this is that if this rule is 
not followed, adjustments may be made for repairs, which, of 
course, would be contrary to good accounting practice and con- 
trary to the instructions in prescribed Classification of Accounts. 


The practical side of making adjustments for such major partial 
replacements is how and what amount of original costs can be de- 
ducted and how shall the new costs be added and what amounts 
shall they include. In most instances it will be difhcult to make 
any adjustment other than the change resulting in the material 
cost, but judgment will have to be exercised as to whether labor, 
haulage and other costs should and can be resonably and accurate- 
ly adjusted. Therefore, those interested are admonished to care- 
fully consider these instances where adjustments to Capital have 
been specified for partial replacements and if they wish to add to 
the list of these examples, that they do so by setting up the specific 
instances. This will avoid the hazard mentioned and provide the 
accountants and engineers with a definite guide. 


UNITS FOR RETIREMENT 


General Note Applying to All Units for Retirement: The com- 
plete Replacement or Abandonment of any of the following units 
of property, or of any of the units of property set forth as an ac- 
count or mentioned in the text of the account, as shown in the 
Representative Classification of Accounts for a Property Record, 
shall be considered of sufficient importance on which to make an 
adjustment (for Retirement) on the Fixed Property Record, and 
or Capital Ledger. 

The partial Replacement which does not create a distinct Bet- 
terment or change shall be considered as a proper charge to Main- 
tenance, unless otherwise specified. ‘These statements must be re- 
membered in reading the foliowing because for the purposes of 
brevity the text does not repeat them in every instance. 


BUILDINGS 


Partial Replacements Capital Adjustments 

An Adjustment or Retirement shall be made to the Fixed Prop- 
erty Records and Capital Ledgers if the elevators, heating equip- 
ment, filtering equipment, plumbing fixtures, and light fixtures are 
replaced in total; or where the lighting fixtures on one or more 
floors in a multiple floor building are replaced. 

On the smaller structures an adjustment should be made if the 
superstructure of a building is completely remodeled, even though 
its appearance is not changed. 


Replacements Properly Chargeable to Maintenance 

The waterproofing of foundations, the shoring of foundations, 
the replacements in kind of roof, windows, doors, cabinets, count- 
ers, partitions, light and power circuits and piping, would all be 
proper charges to Maintenance, in total. 

Discussion: It would be proper to make an adjustment to Capi- 
tal if the entire foundation or superstructure was replaced on a 
building because, as mentioned in the general notes, the sum of 
money would probably be sufficiently large (particularly on a 
multiple story building), to distort the maintenance expenses, it 
charged to maintenance, and also on the other hand would be 
a proper charge to depreciation. However, the possibility of 


complete replacement of either the foundation or the superstructure 
in a multiple floor building is remote, but if they are replaced the 
cost of the materials entering into the quantities used (and possibly 
the labor) are of sufficient magnitude to change the size of the 
investment, particularly, in a period of price changes. In the case 
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of the partial replacements enumerated, it is pertinent to mention 
that it is common knowledge that the developments in elevators, 
lighting fixtures, (and the other items) have rapidly improved 
these articles, and it is dificult to make a replacement without 
making an actual Betterment. 

However, it may be difficult (as mentioned in the General 
Notes), to set aside the amount of labor incurred in installing, 
and to separate out the labor that was used up in removing the 
old units and in doing remodeling work, the latter of which would 
be a proper charge to Maintenance. Therefore, it may be desir- 
able, in most of these instances, to make a capital adjustment for 
the material cost only. It does not appear that the exercising of 
judgment in such instances can be avoided by setting up any de- 
finite procedure. For example, it can be easily seen that whereas, 
such items may be important in the case of a large office building, 
that they may also be relatively unimportant in the case of a gar- 
age, or some of the auxiliary plant building at the Gas Manu- 
facturing Plant. Judgment will have to be exercised in determin- 
ing whether the building is of sufficient importance, and whether 
the change has created a betterment or whether it should be rec- 
orded for identification purposes. 


IMPROVEMENTS OTHER THAN BUILDINGS 


Discussion: ‘The replacement of small sheds, shelters, fences, 
signs, cesspools, septic tanks, racks, sidewalks, retaining walls, 
roadways, and the other items which are includible under this ac- 
count may be the cause of a capital adjustment at the time of re- 
placement, if sufficiently large, but in most instances would be 
charged entirely to Maintenance. 

The abandonment or complete removal of any of these units 
that have been mentioned here or in the Classification of Accounts 
for Fixed Property Record, would, of course, be the cause of a 
corresponding removal of costs from the records. 


BOILERS 


Partial Replacements Capital Adjustments 

If the complete replacement of tubes and drums, the complete 
replacement of the brick work, (exclusive, or inclusive of furnace 
brick;) or the complete replacement of the stokers, or the complete 
replacement of the stack are made at one time they may be of suf- 
ficient importance to make an adjustment for the material costs, 
if not for the labor and indirect costs. Here, again, it will prob- 
ably be difficult to separate the installation and removal costs, and 
it is not believed that it will be necessary to do so in most in- 
stances, particularly, if the original work which is being replaced 
has occurred during the same pricing period as the replacement 
work. 

For example, if a boiler had been installed in 1922, and is being 
replaced in 1929, it will be difhcult to distinguish any change in 
the cost of labor for installation, because the wage scale has re- 
mained the same during the entire period. 


Replacements Properly Chargeable to Maintenance 

The replacements of tubes, superheaters, furnace brick, grates, 
soot blowers, valves, gauges, armorcote, or similar parts of a 
boiler would be chargeable in total to maintenance. 


Discussion: The complete replacement of tubes and drums in a 
boiler will, of course, practically amount to the replacement of the 
boiler itself, and the instances where they will be replaced without 
completely rebuilding the boiler are rather remote. However, 
it can be seen that possibly the stokers, stacks, soot blowers, 
gauges, valves and other items that were installed on the old boil- 
ers might still be used even though the tubes and drums had been 
completely replaced. 

It is occasionally desirable to completely rebrick the boilers at 
one time, and in substance the reason for making an adjustment 
would possibly be that the sum of money involved was sufficiently 
large to distort Maintenance Expense, and in the judgment of the 
interested parties may also be a proper charge to Depreciation. 


HEATERS (OIL AND WATER), ECONOMIZERS, FILTERS 
AND HEAT EXCHANGERS 
Discussion: In this instance all partial renewals, or replace- 
ments would be charged entirely to Maintenance. 


ENGINES (GAS AND STEAM), ELECTRIC MOTORS, 
BLOWERS, EXHAUSTERS, PUMPS AND AIR COM- 
PRESSORS 


Partial Replacements Capital Adjustments 


The complete replacement of the driving or the driven units 
when mounted on one bed plate or direct connected through coupl- 
ings or reduction gears, and when carried as one unit, should be 
considered the cause of an adjustment to Capital, for the material 
cost only. Likewise, if the complete replacement of reduction gears 
is made a similar adjustment should be made. 
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Replacements Properly Chargeable to Maintenance 


Replacements or renewals of Runner, Blades, Pistons, Rotor. 
Magneto, Connecting Rod, Bearings, Casing, Bed Plate, or similar 
parts of the above units of equipment should be charged entire}, 
to Maintenance. | 


GENERATORS (OIL GAS) 

Discussion: It may be desirable to make a Capital adjustment 
for the material cost upon the replacement of the stack or stack 
valve, because they are frequently shorter lived than the Gen- 
erators, themselves. The complete replacement of the shell on the 
Generator would also require the rebricking, and undoubtedly 
the entire rebuilding of the Generator, all of which, would of 
course be the same as a complete replacement, and thus require 
an adjustment to Capital. 

It is assumed that the rebricking of fire brick will be charged 
direct to Maintenance or to a Maintenance Reserve. 


COMPRESSORS (GAS) 
Partial Replacements Capital Adjustments 

The complete replacement of the power cylinders, the com- 
pression cylinders or the bed plate would be the cause of an ad- 
justment to Capital. 


Replacements Properly Chargeable to Maintenance 


The replacements of pistons, rods, liners, governors, and other 
similar parts should be charged entirely to Maintenance. 

Discussion: Many Gas Compressors, particularly, those com- 
pressors used for Natural Gas field compression, are so constructed 
that they will accommodate a range of sizes of cylinders, and these 
sizes are changed depending upon the output pressure desired, as 
well as the intake pressure. Such an adjustment, of course, would 
not be necessary if the material cost of these compression cylinders 
was carried in a Revolving Equipment Account, such as has been 
indicated in the Representative Classification of Accounts for the 
Fixed Capital Record. 


WASH BOXES, SCRUBBERS AND PURIFIERS 

Discussion: The replacement of trays, shakes, diaphragms, 
nozzles, and other similar parts should be charged entirely to 
Maintenance. There does not appear to be any partial replace- 
ment of these items of plant for which a Capital adjustment 
would be desirable. 


CONDENSERS (STEAM) 

Discussion: ‘The complete replacement at one time of all the 
tubes, and possibly some of the other parts of large surface con. 
densers, might be the cause of some adjustment to Capital. How- 
ever, it is believed that such instances will be very remote for this 
particular unit. 

TANKS AND TANK TOWERS 
Partial Replacements Capital Adjustments 

Where the water tank and supporting tower are considered a: 

one unit, the complete replacement of either the tower or the tank 


would probably involve a Betterment or a change, and therefore 
an adjustment to Capital would be desirable. 


WATER TREATING PLANTS 

Discussion: Where a Treating Plant consists of tanks, mixers, 
agitators, sludge system, and conveyors, the complete replacemen 
of any one of the component units may be the cause of a Capita! 
adjustment, particularly, if the Treating-Plant is a large one. 


AIR LIFTS 
Partial Replacement Capital Adjustment 

The complete replacement at one time of the water, air and 
gauge piping, or the pumps, would be the cause of a Capital ad- 
justment. 

Discussion: ‘The unsanding of the well, or the cleaning out of 
the well would, of course, be a proper charge to Maintenance. 
This also applies to “Water Wells.” 


WATER WELLS 

Discussion: See the notes made under Air Lifts regarding un- 
sanding operations. 

The complete replacement at one time of the casing in a well 
would be about the only material article that could be replaced. 
Judgment would have to be exercised in this case as to whether 
an adjustment to Capital should be made for such a replacement. 


COOLING TOWERS AND PONDS 
Partial Replacements Capital Adjustments 

The complete replacement of the Tower, frame, trays and 
throughs, or the complete replacement of the coils would probably 
be the cause of a Capital adjustment. 
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Discussion: ‘The ponds for the Tower would probably not be 
replaced without making a replacement of the Tower. In fact, 
where there are bad water conditions there may be more than one 
replacement of the Tower during the life of a concrete pond. 


LIGHT AND POWER CIRCUITS 


Discussion: Whereas there is no necessity for a Capital ad- 
justment for a partial replacement in kind of light and power 
circuits, accountants and engineers are admonished to carefully 
inspect each rewiring job because of the large possibility of the 
occurrence of a distinct Addition or Deduction to this unit of plant 
with each job. 


PITS 

Discussion: The complete replacement of the lining, cover and 
guard railing of a pit might be the cause of a Capital adjustment, 
providing the pit was of sufficient size, such as a lamp black pit. 
However, if the pit was used for such purposes as a blow-off pit, 
such a replacement would probably be adjusted. 


INDUSTRIAL RAILWAYS AND EQUIPMENT 


Discussion: There apparently would be no need to make a 
Capital adjustment for the partial replacement of rails, ties, bal- 
last, and other portions of track and its supports. However, ad- 
justments to Capital should be made for the replacement of cars 
and locomotives, even though they may be replaced in kind and 
their lives are short. See General Discussion. 


STATION PIPING 


Units for Retirement 
The Unit of Retirement for Station Piping is different than for 
other items of property, and as will be found for certain other 
items, such as Mains, must necessarily be on an arbitrary basis. 
It is suggested that the Unit for Retirement be, Per Foot of 
Piping and Per Pit, Per Manhole, Per Gauge Board, Per Instru- 
ment, where such items are charged to Station Piping. 


Discussion: In the Gas Manufacturing or Compressor Plants 
it is dithcult to keep a continuously correct record of the additions 
to each pipe line so that the complete costs to date on each foot of 
line are shown separately. However, it is more difficult at the 
time of replacement of lines to report the exact changes in quan- 
tities that have taken place by lines. In other words, after the 
lines have once been removed it is difficult to recall just what 
section of line each piece of pipe has been removed from, even 
though the costs might be available in such detail. 

Furthermore, because of the many changes that do occur, and 
the many that are now past history, it would be practically im- 
possible to establish the particular correct cost for each foot of 
pipe line at this late date. ‘Therefore, in most instances, it be- 
comes desirable to keep weighted average costs (by sizes to date), 
only, with the costs of valves and fittings and other items ex- 
pressed as a percentage of material cost of pipe or per foot of 
line. 

Assuming the above to be the condition of available costs, we 
then have a basis on which to set up what shall be retired and 
the method by which it shall be retired. It is suggested that one 
set of Retirement Units be used throughout the calendar year for 
each manufacturing plant and compressor station (and terminals 
and junctions), which will be the weighted average costs per foot 
of line by sizes for the previous year ending. 

If valves and fittings, supports, labor costs, haulage, tool ex- 
pense, supply expense, miscellaneous installing material, miscel- 
laneous installing expense and labor expense are expressed as a 
percent of the material cost of pipe, they will be retired propor- 
tionately whenever pipe is retired. If General Construction Costs 
are expressed as a percentage of labor they, of course, will be 
retired accordingly or they can be retired as percentage of the 
material cost of pipe. That is what the computation would finally 
reflect. 

If valves and fittings and similar items are retired separately 
without pipe being retired, then it is suggested that the material 
costs only of these items be deducted. This, of course, is because 
the labor costs and other installation costs are not expressed in 
terms of valves and fittings, but rather as a cost per foot of pipe. 
Only with the pipe changes would there be any adjustment in 
these installation costs. ‘The only exception that can be taken to 
the use of the previous year ending average costs in making retire- 
ments throughout the calendar year, is that the Accounting De- 
partment will have to be alert to observe any major additions that 
might occur during the calendar year which would materially af- 
fect the weighted average costs. This condition, however, occurs 
at wide intervals, only. 

Where material costs, only, are retired, such as for the valves 
and fittings mentioned, it will be necessary to make the deduction 
‘rom this segregation of costs, and therefore the different kinds 
(labor, pipe, fittings, etc.) of cost must be kept separate on the 
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property record so that a running average cost can be maintained 
for each year ending. In other words, the entries to the Property 
Ledger for Retirements must be made in the same detail as for 
Additions, so that Deductions, as well as the Additions can be 
made to the proper group of costs. 


REPLACEMENTS PROPERLY CHARGEABLE TO MAINTE- 
NANCE 

Whether those replacements actually affecting an Addition or 
Deduction shall be charged in total to Maintenance in the same 
manner as replacements in kind, is also a matter of arbitrary es- 
tablishment. It is suggested that two lengths of pipe, the replace- 
ment of one or two valves or of the same number of fittings might 
be charged entirely to Maintenance, regardless of whether any 
actual change in the property occurred. Also in those instances 
where only the material cost is adjusted to Capital (for items 
such as valves, fittings, manholes and supports) the costs of re- 
moval would be charged to Maintenance. 


Note: One Committee Member makes this statement,—‘“In mak- 
ing Retirements for Partial Replacements of Station Piping, it 
seems to me that no arbitrary units can be established, because 
there will be too many things to be taken into consideration at the 
time the replacement is made.” 


It may appear to some of the members that all changes or re- 
placements to Station Piping, other than to the Pipe, itself, should 
be charged entirely to Maintenance. Before making this arbitrary 
decision, the members are cautioned to observe that there may be 
some items such as instruments which represent comparatively 
large sums of money and on which it would be desirable to have 
the Property Records show at all times the particular instruments 
that are then in place. 


Discussion: The foregoing notes can apply to Manufactured 
Gas Production, Station Piping, Natural Gas Production (Com- 
pressor Stations) Station Piping, Production, Transmission and 
Distribution, Stations, Terminals and Junctions. Although all of 
the foregoing may appear simple and possibly may appear too 
simple, this method of procedure was decided upon only after other 
methods, such as numbering Station Pipe Lines and accounting 
for each line separately and attempting to see whether insulated 
lines costs could be kept separate from uninsulated lines, and 
whether pipe above ground could be kept separate from pipe below 
ground, and so on through the different conditions that exist in 
Station Piping, attempting in each instance to set up a record that 
would reflect the special condition for each foot of pipe. It was 
not believed economically sound to try to do so, nor was it believed 
possible to receive the data from the field that would be necessary 
to obtain and maintain such detail. 


DISTRICT MEASURING AND REGULATING EQUIP- 
MENT: MEASURING STATIONS, TERMINALS AND 
JUNCTIONS 

Discussion: As has been referred to under Station Piping, the 
methods of making Retirements, and the conditions of the Retire- 
ments apply to these units of plant, as well as to the manufactured 
gas plants and compressor stations. 

It is a rare instance where replacement work is done in Meas- 
uring Stations, Terminals and Junctions that some Addition or 
Deduction does not occur, which, of course, means that a complete 
report of the material installed and removed should be demanded 
in each instance, unless the replacement is of a minor nature such 
as the changing of a length of pipe or an individiual valve or 
fitting. The reason for this is that the cause of most replacements 
at such locations is generally the need to rearrange the pipe and 
fittings so as to accommodate more incoming lines or to change the 
switching arrangement. It is obvious that changes would there- 
fore occur and Additions and Deductions would result. 


GAS STORAGE EQUIPMENT 

Discussion: If the tank of a holder was dismantled and rebuilt, 
this, of course, would obviously be the cause for a Capital adjust- 
ment. ‘There may be some instances where a partial replacement, 
such as the major replating of a large portion of the shell or a 
major replacement of the frame, would be the cause of a capital 
adjustment. However, in most instances the replacement work 
which will be done on the gas holder will be a proper charge to 
Maintenance. 

Where the Holder includes such additional units of equipment 
as elevators, pumps and motors it will be desirable to at least 
make a material cost adjustment to Capital for the replacements 
of these units so that the present piece of equipment will always 
reflect on the Property Record. It is very probable that replace- 
ments will be made because the lives are shorter than for the 
holder. This is also another reason why a partial replacement 
may be the cause of a capital adjustment. 
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GENERAL NOTE TO MAINS, SERVICES AND METERS 


These three items of property should receive careful attention, 
because they constitute a large portion of the capital investment, 
and also because the changes are numerous. This condition of 
continual change, of course, aggravates the retirement condition. 
Because of this aggravated retirement condition, it is possible for 
the Capital investment of these three units of property to be con- 
siderably misrepresented on the books unless there is some definite 
program or method of making retirements. This method, of 
course, should approximate as closely as possible the exact physical 
changes in property as they occur. However, it is not economical- 
ly possible to have the precise cost, for example, for each foot of 
main or for each meter installation. To accomplish this would 
involve some definite means of individual identification, which 
would be difficult to attain in the case of Mains and prohibitive of 
cost in the case of Meters. Therefore, average costs must be dealt 
in, whether they are average costs per foot for a particular Trans- 
mission Line, or the average costs for all two inch (2”) Mains 
for a Division. When retirements are made, they must be on the 
basis of these average costs, and because they are, they will nec- 
essarily retire too much in one instance and not enough in another, 
but the averaging of the costs and the method of retirement must 
be such so that the plus and minuses will tend to offset each other 
over a period of time. 

Because of the economic reasons it may be necessary to com- 
promise the results even further by making the retirements only 
when certain lengths of Mains are replaced, or when a Meter 
location is finally abandoned. Nevertheless, because the exact 
costs cannot be retired in each instance, it does not justify the 
failure to make any retirements, nor does it permit the substitu- 
tion of personal opinion for a reasonable method of retirement. 

It is true that after having established a method of retirement 
which will closely approximate with a reasonable expenditure the 
actual physical changes, that there are further refinements which 
can be made, but, of course, as these refinements are added the 
expense of applying the particular method will increase. But be- 
cause it is too expensive to make these refinements, and because 
it is prohibitive in cost to represent the exact change without devia- 
in each instance, is no reason that the making of retirements should 
be abandoned in total or that the member companies should think 
that the whole thing is a failure. It must be remembered that 
there is no such thing as a perpetual record, sometimes referred 
to as “Perpetual Inventory,” and that re-appraisals are necessary 
and will be necessary in the future to prove the investment of the 
Fixed Capital from time to time. This was dwelt upon at some 
length in the latter part of last year’s Committee Report, and is 
more fully set forth in that report. 

However, because such re-appraisals of the properties will be 
necessary and will be done does not furnish a reason for permit- 
ting the Fixed Capital Records to languish in the interim because 
of the lack of retirements. If the method of retirement is reason- 
able, consistent, and accurate in its application in that it follows 
a particular method in each instance, then it is highly probable 
that the physical property as shown on the Property Records (or 
Capital Ledger) will closely approach the actual. These condi- 
tions have been kept in mind in discussing the mains, meters and 
services on the following pages. 

It is realized that there are some refinements which might pos- 
sibly be indulged in and that there may be some alternatives, 
but the details that are suggested have been chosen after con- 
siderable thought and discussion and will supply the results eco- 
nomically. 


PIPE LINES 
Units jor Ketirement 

All Mains in excess of 100 feet in length. 

Discussion: Regardless of whether the pipe line is used for 
Production, Transmission, Distribution, or whether it is shown 
separately by line numbers or summarized by groups, the Unit for 
Retirement will have to be an arbitrary one. 

It is suggested that any length of pipe 100 feet or less (or five 
20-foot lengths) can be replaced without an adjustment to Capital, 
regardless of whether it is replaced in kind, but providing that 
there is no variation in size. There may be instances where it is 
necessary to report and possibly adjust 100 feet (or less) of main 
replacement where the size is changed. For example, if this length 
of replacement was the start of a larger size line, the balance of 
which was to be replaced at a later date, or if a vented and in- 
sulated Railroad Crossing was being installed, a report would be 
necessary and an adjustment be made on the Property Record. 
These instances are few, and for all practical purposes, the above 
rule would allow for the replacement of 100 feet of pipe without 
the necessity of making an adjustment to Capital. 

The replacement of a valve, drip, small number of fittings 
(10 feet of pipe) and the recoating of a pipe line would be 
charged in total to maintenance. Caution will have to be exer- 
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cised in checking and instructing the operating and construction 
forces that they are not, for example, to make a complete replace- 
ment of a thousand feet of line in 100-foot lengths, just to avoid 
making proper field job reports. 

It is believed that the use of a monetary limit for the estab- 
lishment of the dividing line between what can be replaced with- 
out an adjustment to Capital and what must be adjusted is not 
satisfactory; because, for instance, a much longer 2-inch (110 
feet @ 90c per foot) than a 16-inch (24 feet @ $4.20 per foot 
line can replaced for $100.00. Also, the operating forces cannot 
know what the job finally costs and therefore cannot turn in their 
reports uniformly. It must always be remembered that the op- 
erating forces think in and work with quantities, and not with 
dollars and cents. Furthermore, if the Company’s policy was not 
to issue Work Orders for anything less than a $100.00 job, but to 
make charges direct to Maintenance in such instances, they would 
be unable to determine exactly what the costs finally were and 
whether the work cost conformed to rule. Furthermore, one of 
the fundamental reasons in establishing a dividing line is to permit 
the performing of small replacements and repairs without the 
necessity of issuing Work Orders. 

If there was a monetary limit the operating staff would have 
to make an estimate of the final amount to be involved in each 
instance, and thus the dividing line would always be a general 
one, rather than a specific one. However, the important reason 
for using the quantity (length in this instance) rather than the 
monetary dividing line is that it is relatively consistent, and thus 
produces reasonable results. 


Paving Over Pine Lines 

Where the member Company finds it desirable to carry the cost 
of the replacement of the Paving over Mains separate from the 
other costs of the Pipe Line, it must be remembered that Retire- 
ments must be made to the Pavement Costs, as well as for Pipe 
Line Costs. 

Unless a map record or some similar record is kept showing 
the original paving cut over each foot of Main, its exact location 
and cost, it will probably be necessary to make a retirement on 
the basis of the weighted average cost expressed in terms of “Foot 
of Main Laid.” The keeping of a Paving Record which will at 
all times show the last paving cut, and the cost, together with the 
exact location, and then matching this up with the reported retire- 
ments, is a record which will be difficult to maintain, even if the 
member companies could start one at this late date. Therefore, 
it is quite likely that there will probably not be any of the com- 
panies who can make retirements for Paving on this ideal basis, 
but will have to use the average costs basis. 


SERVICES 


Units for Retirement 

It is suggested that all lengths of Services longer than twenty 
feet (one length of pipe) shall be the cause of a Fixed Capital 
adjustment where replacements occur. Where there is a complete 
abandonment, then the entire length should be retired. 


Discussion: If there is a service card record maintained it 
will be necessary to report all replacements and probably will be 
necessary to note on the card each replacement regardless of its 
length unless it happens to be the repair on one joint without the 
use of any more pipe other a long nipple. So long as this in- 
formation must be reported from the field, then it is a simple 
matter to summarize it and send it all to the Accounting Depart- 
ment. The Accounting Department can then, of course, make 
their own decisions as to whether they will make a retirement in 
each instance. 

There may be some instances where the service will be less 
than twenty feet, but as is common knowledge, these instances are 
rare, and even though they do occur, they can be inspected or 
checked, because if there is a twenty foot replacement and the 
service is only twenty feet, or something less in length, it wil! 
appear on the service card record and such information, of course, 
can be sent on to the Accounting Department. 


It must be remembered that it is as important to report aban- 
doned services, as to report those which are actually removec 
from the ground. It often occurs that the old service is abandoned 
and a new one installed at the same location. The operating 
forces must be carefully instructed to report such abandoments. 


Where the cost of replacing services is charged to Blanket Work 
Orders, the Work Order will have to be credited with the cost of 
installation, and Depreciation debited with the cost of the old 
service. Thus the cost of removal, if any, will be charged to 
Maintenance. Where services are removed and installed on th: 
same Work Order, estimates will have to be resorted to so as t 
deduct the cost of the new service from the total charges to th: 
Work Order. The remainder should be the cost of removal, whic! 
cost is properly chargeable to Maintenance. If the costs of th 
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new services are judiciously chosen from new service lay Work 
Orders they will be a very close approach to the actual. 

Some of the member companies may question why only a twenty 
foot replacement is the amount which can be done without making 
an adjustment to Fixed Capital. The only reason that a twenty 
foot length has been chosen is to here, again, permit the operating 
forces to make an emergency repair, if necessary, and does enable 
them to put in one entire length, in an emergency. However, in 
most instances they probably would not use the entire length of 
pipe just to make a repair. Quite frequently, it has been found 
necessary to replace the service pipe, for example, under the lawn, 
because it has been submitted to excessive moisture and deterio- 
rates faster than the balance of the service from the curb box to 
the main. It also occurs sometimes that concurrently with the 
replacement of the main in the street that the services from the 
main to the curb box are replaced. This usually covers a sub- 
stantial portion of the service, and should be noted on the operat- 
ing service card for use of the operating forces, and thus can be 
reported to the Accounting Department. 

Therefore, because such lengths must be reported for the use of 
the operating forces there is no saving in effort by permitting 
them to replace, for example, one-half the length of service with- 
out making a report to the Accounting Department. In other 
words, the information is available to the operating forces and 
if they spend the effort to get it, it is only a matter of summariza- 
tion to send it on to the Accounting Department. Furthermore, 
it is believed that a capital adjustment should be made in such 
instances as the two mentioned of the replacements under the 
“Lawn,” and from the “Main to the Curb Box,” because in most 
instances a Betterment occurs, particularly. where the Company’s 
practice of running services has changed such as using 1-inch pipe 
instead of 34-inch pipe. If they found a %-inch service pipe they 
would undoubtedly replace it with the new standard sized pipe, 
regardless of whether the service was only replaced for the por- 
tions mentioned. Then, again, it must be remembered that all 
methods must be simple, and this certainly seems to present the 
simplest method of instruction wherein the operating forces must 
report all replacements. 

Note: One of the Committee Members makes the following 
statement: 

“Under Units for Retirement of services, it is my opinion that 
20 feet of services is too small a unit on which to make Capital 
Adjustments for replacements. I would also suggest that % the 
length of a service be used as the retirement unit. There is no 
real difference which can be pointed out between using 20 feet as 
a retirement unit and using % a service of a retirement unit, ex- 
cept that my personal opinion and observation would be that % 
a service is a better unit. Some companies, I believe, use an 
entire service as the unit for retirement, and it is my opinion that 
this is too large. 

“The Operating Forces, as you have stated in your discussion, 
should report all replacements or other work on services, regard- 
less of their character, to the Accountant or Engineer in charge 
of making retirements, because the accounting for services is very 
complicated and the burden of making decisions of when retire- 
ments should be made should not be left to the Operating men, 
who are more interested in other tasks.” 


METERS—INSTALLATION COSTS 
Units for Retirement 


It is suggested that each removal of meter be adjusted on the 
Fixed Capital Record with the possible exception of ‘“Change- 
Sets.” (Change-Sets are where one meter is removed from a par- 
ticular location and another meter is immediately re-installed.) 


Discussion: It is possible to permit the making of “Change- 
Sets” without an adjustment to Capital, providing such Change- 
Sets are made on a separate Blanket Work Order. The total 
charges to such a Blanket Work Order, of course, are properly 
chargeable in their entirety to Maintenance. There is the pos- 
sibility of actually affecting a change in the Capital investment 
which will not be detected, because the charges will have been 
made to this Blanket Work Order, for which it is neither the 
intent nor will a provision have been made to make a capital 
adjustment for any of the meter changes. 

In other words, it may be the case that a Group “A” Meter will 
be replaced by a Group “B” Meter on some Change-Set Job. 
However, the instances where there is a change in meter capacity 
of sufficient size to cause a shift from one Group to another are 
few. (See the suggested Grouping for Capitalizing Installation 
Costs attached to the Representative Classification for Property 
Record for these Groups that have been referred to.) 

It may appear to some of the member companies that retire- 
ments for meter installation costs should be made only when the 
meter location is abandoned. However, they must remember that 
the workman who is removing the meter will seldom know that 
he is removing it for the last time, because the service usually 
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remains in place and it frequently happens that the house, (for 
example), is not dismantled or abandoned until some time later. 

For the same reason that the workman does not always know 
that he is making a removal for the last time, he does not always 
know that he is making a new installation for the first time. This 
is particularly evident in the case of apartment house installations 
where a “header” is used. Some of the apartment may remain 
vacant, while others may be occupied, unoccupied and reoccupied 
again, causing meters to be set, removed and reset, accordingly. 
Therefore, the Company cannot issue instructions to capitalize 
only the sets at new locations, nor can they issue instructions to 
retire only the removals at abandoned locations. It appears that 
they must capitalize each set and retire each removal. It is as- 
sumed, of course, that there will be three Blanket Work Orders 
in force,—one for New Set Meters, one for Removal of Meters, 
and one for Change-Set Meters. 

Some of the member companies will have observed the fact that 
the fittings which have been installed at the new location have 
only been partiaHy removed at that location when the meter is 
removed, so that when another meter is reset at the same location, 
only a part of the usual required fittings are needed. Thus, the 
Blanket Work Order reflects only a part of the usual installation 
costs for material. In other words, some of the companies will 
recall the condition that as the company’s system has grown older, 
the installation costs per meter have tended to slightly decrease, 
and therefore the retirement unit costs have accordingly decreased, 
because retirements must be made on the basis of the average in- 
stallation costs. 

During the writing of this paper this condition caused consider- 
able discussion, and after careful deliberation it has been con- 
cluded that there has been no economical remedy suggested for it. 
Its importance, however, will vary with the methods of the com- 
panies and the enforcement of their practices. For example, some 
companies may insist that all the fittings be removed, in which 
case the situation would not be present. However, it is believed 
that it is present in most instances. Nevertheless, there is no 
cause for alarm, because of this condition, as it represents only a 
very small cost and is more of a reflection on the soundness of 
the theory than upon the practical accuracy of the money records. 
Its existence does not justify the reason for entirely substituting 
personal opinion in developing installation and retirement costs, 
such as is the case where all setting and removing of meters is 
charged to Maintenance, and Maintenance is then credited with 
some fixed sum based entirely upon someone’s arbitrary estimate. 
This condition can be considered as just one more reason why 
there can be no such thing as a perpetual inventory which will at 
all times represent the exact condition of the physical properties 
without the slightest deviation. Here, again, the Fixed Property 
Records should not be permitted to languish in the interim be- 
tween appraisals because of the lack of retirements which closely 
approach the exact conditions. It is believed that the method of 
making retirements, which has been suggested, will make such an 
approach. 


METERS—REVOLVING STOCK 

Discussion: If a revolving stock is maintained for Meters, then 
all meters, of course, will have been charged to Capital imme- 
diately upon purchase, and the movement of these meters in and 
out of the customers’ premises and between the various sections 
of the utility’s system will only require recording upon the meter 
historv cards. However, when they are finally abandoned, they, of 
course, should be written out at their proper historical cost, 
whether that be the weighted average cost to date, or the actual 
cost of the particular meter. 

Most of the member companies follow the practice of having all 
meters which are removed from the customers’ premises in bad 
condition returned to the shop, and if any abandonments are made 
they are made upon the recommendation of the meter shop. There- 
fore, the obtaining of a record of the abandonments of the meters 


should be a simple matter. 


GAS REGULATORS—REVOLVING STOCK 

Discussion: It has been assumed so far that the installation 
costs of Regulators will be absorbed either in Services or Meters, 
depending upon the Company’s practice. Therefore, retirement of 
this particular unit of property is accomplished in much the same 
manner as for Meters, if not in the identical manner. 


GENERAL SHOPS, GENERAL STORES AND FIXED TRANS- 
PORTATION EQUIPMENT 

Discussion: Where the unit of equipment is a direct drive from 
the motor it may be desirable to make an adjustment to Capital 
for the replacement of the motor, because the lives of the machine 
and of the motor will probably be different and therefore the 
replacement of either the driving or the driven unit will occur at 
different times. 
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The units of equipment under these headings will be numbered 
and kept separate on the books if the Representative Classification 
of Accounts for a Fixed Property Record is followed. The retire- 
ment of the historical cost of each unit will therefore be a relative- 
ly simple matter with the exception that some caution will have 
to be exercised in the retirement of such extra pieces of equip- 
ment as chucks, face-plates, steady rests, centers, jiggs and other 
equipment that generally accompany the lathes, drill presses, pipe 
threading machines, and other units which have extra units sup- 
plied with them when they are purchased. Also this extra equip- 
ment is frequently supplemented by additional pieces. Sometimes 
the utilities prefer to segregate the cost of this extra equipment 
when the machine is originally purchased and carry the extras 
as tools capitalizing them under this account, and controlling them 
by periodical tool inventories. 

The complete replacement of chucks, face-plates, punches, start- 
ers and other equipment accessories when they are carried as part 
of the costs of the main units should be charged entirely to Main- 
tenance, also the complete replacement of starters, equipment wir- 
ing, jack shafts and belting should be charged to Maintenance. 


LINE SHAFTING 

Discussion: The making of an adjustment on the Fixed Capital 
Records for any items of Line Shafting consisting of the shaft, 
bearings, pulleys, clutches, couplings, collars and beltings, general- 
ly involves some addition or deduction to the original installation 
and althoug': the sum of money involved may not be very large, 
if it is desired to keep this item of the equipment accurately, then 
all the changes and replacements should be carefully reported and 
adjustments made to Capital for the complete or partial replace- 
ment or for any removals or abandonments. If all pulleys and 
belts (to and from the machines) are carried in one Fixed Capital 
Account under Line Shafting for each location, the problem of 
making retirements will be considerably simplified. As to whether 
the adjustment to Capital shall be for the material cost plus all 
other installation costs, or just for the material costs, only, is a 
matter for judgment on the part of the accountant and the engi- 
neer who are responsible for the keeping of the Fixed Capital 
Record. 


AUTOMOBILES, HORSES, WAGONS, PORTABLE CON- 
STRUCTION EQUIPMENT 

Discussion: These items of property usually bear a number, 
and frequently receive more attention than any other unit of 
property. Many of the member companies will already have set 
up some system whereby they can capitalize the complete cost, 
and also faithfully retire the cost when the item is sold or aban- 
doned. 

The exception to this, is for portable construction equipment. 
It has been found that in some instances, these large items of con- 
struction equipment have been purchased at the time of some large 
job and have been charged in total to that job, but used thereafter 
until the end of their useful life on other construction jobs. How- 
ever, they have not been carried separate on the Fixed Capital 
Record, nor have their costs of operation been charged off to the 
new jobs. 

For tho companies who charge the original cost and all the 
accessories to Fixed Capital and charge the cost of operation, in- 
cluding Depreciation, on some equitable basis such as the ‘Hours- 
of-use basis’ to each job on which they are used, there will be no 
difhculty in making proper retirements. 


SPARE PARTS AND COMPRESSOR CYLINDER ASSEMBLIES 


Discussion: Where such accounts are carried for the various 
plants and compressor stations of the member companies, the con- 
trol which will be exercised over these accounts will probably be 
accomplished by taking periodical inventories. The taking of 
these periodical inventories will automatically bring to attention 
the property sold, abandoned, lost or stolen, at which time an ad- 
justment can be made to the Fixed Capital Record. 


FURNITURE AND FIXTURES, MECHANICAL OFFICE AP- 
PLIANCES, TOOLS, ENGINEERING EQUIPMENT AND 
FIRE FIGHTING EQUIPMENT 

Discussion: Were again, the accomplishment of proper retire- 
ments can be made on the basis of periodical inventories. There 
may be attempts, sporadic or otherwise, to report the abandon- 
ment, sale or loss of the articles within these units of property, 
but long experience has shown that because of the ease in which 
they are transported from one part of the utility’s system to an- 
other, that the best and most economical control is maintained 
through the periodical inventory. 

There may be instances, however, where it will be necessary to 
make an adjustment to Fixed Capital between inventories. Such 
might be the case where a District Office was destroyed by fire 
and all the furniture and equipment within that office likewise 
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destroyed, or where the Company junked or sold a large amoun 
of tools. 


GENERAL LABORATORY EQUIPMENT 

Discussion: The control over this unit of property can be a 
complished by the periodical inventory, but because the units are 
not moved, such as for the items mentioned in the foregoing 
paragraph they can probably be reported when they are sold. 

Each of the units which are considered of sufhcient importance 
to be capitalized should be recorded on the books whether replaced 
in kind, removed or abandoned, for the same reason that items 
of plant equipment which are replaced in kind are adjusted on 
the Fixed Capital Record. 


GAS WELLS AND EQUIPMENT 

Discussion: The replacement of a motor, gas engine, boilers, 
pumps, or other units of equipment that are installed at a gas well 
should be retired at the time of replacement, removal or abandon- 
ment, for the same reason that similar units at manufacturing 
plants and compressor stations are retired. 

The complete replacement of the derricks, and housing, or the 
complete replacement of the casing and tubing might be the cause 
of a Capital adjustment for the gas well, itself. However, the 
member companies are admonished to determine first whether the 
work which is done is an addition to the well, or whether it is 
merely a repair or a replacement. It frequently occurs that addi- 
tional work is necessary on a well after it has been in operation 
a short time, and judgment will have to be exercised as to whether 
it is further work being done on the perfection of the well, or 
whether it is replacement or maintenance work on the well. 

In other words, the installation costs of drilling a gas well are 
different from the installation cost of a piece of equipment in a 
manufacturing plant. For example, it may be found desirable to 
replace casing already installed in the well with perforated casing 
at a higher level, or unsanding operations may be necessary after 
the well has been operating for a short time. Such things under 
these circumstances would be a proper charge to the Capital In- 
vestment in the well rather than to any Maintenance Account. 


COMMUNICATION SYSTEM 


Discussion: The problem of establishing what physical units 
in a telephone pole line can be replaced and charged entirely 
to Maintenance and not reported nor adjusted in the Fixed Capital 
Records is a similar problem to that encountered by electrical dis- 
tribution companies in setting up a similar dividing line on their 
Transmission and Distribution Pole Lines. 

It is possible to permit, for example, the replacement of one 
entire pole with a variation of height of only five feet, the com- 
plete reframing of two poles, the complete replacement of two 
spans of wire or the replacement in kind of guy wires; but it has 
been the experience of such electrical distribution companies that 
it is dificult to control the amount of work which the operating 
and construction forces will actually do when allowed this latitude. 
Therefore, some of these companies have decided that they cannot 
establish any definite units which can be replaced in this manner. 
However, there gre instances when such replacement work can 
be done and charged to Maintenance, with a reasonable amount 
of assurance that the additions or deductions that take place will 
be minor. This is particularly the case where damage is done 
to a pole line resulting from storms, floods or fires. In such in- 
stances, additions or deductions are seldom made, because the 
operating forces are hastening to restore service. Therefore it 
is permissible in such instances to allow the charging of replace- 
ments entirely to Maintenance, because the replacements are made 
in kind. 

It appears there are no suggestions on this particular unit o! 
property, except that the operating companies exercise their judg 
ment as to whether they wish to use a quantity or monetary unit, 
if any, for which replacements can be made without the necessits 
of reporting and adjusting capital. 


DONATIONS IN AID OF CONSTRUCTION 

Discussion: 'The various prescribed classifications of account: 
promulgated by the regulatory bodies require that all deductions 
to property be recorded as faithfully as the additions to the prop- 
erty. However, the retirement of the amounts in the credit accoun' 
Donations in Aid of Construstion, has received little or no atten 
tion. It is sound to reason that if it is proper to retire debi 
amounts shown in the other Fixed Capital Accounts, it is als 
proper to retire the credit amounts in this Credit Fixed Capita! 
Account. 

It has been found that the utilities have continued through the: 
history to accumulate these credit amounts and have made pn 
attempt to retire them, even though the property which they cove 
has long since passed out existence. ‘The problem of makin: 
retirements for this account, of course, would not be a serious on 
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‘or a new company which has settled down to a steady growth, 
and has been in existence for a long time, or which has found that 
certain sections of their system are being abandoned, may find it 
worth while to investigate the possibilities of making retirements 
to this particular Fixed Capital Account. It certainly is not equi- 
table to have Excess Service Collections which were collected for 
particular locations that are now abandoned stand as a credit 
amount against the balance of the Fixed Property at the time of 
a rate proceeding. 


The making of retirements to this account is commended to the 
member companies for serious consideration. 


SECTION III 
SOME OBSERVATIONS AND SUGGESTIONS 
OF DETAILS ON FUTURE SUBJECTS 
TO BE CONSIDERED 
SOME OBSERVATIONS 


This year’s Committee has not discussed the reasons for and 
the uses of comprehensive Fixed Property Records, because this 
would be a repetition of last year’s Report, but it wishes to take 
this opportunity to make a plea to those executives whose compa- 
nies do not have such records, to give those of the organization 
who wish to accomplish such records serious consideration. The 
Committee also believes that these executives will find that last 
year’s Report will reveal to them that such a Record serves a 
real need in their Company. 


During the year the Chairman of this Committee had some very 
practical demonstrations of the application of Fixed Property 
Records, the most important, of which, was in connection with 
the revising of the Fixed Property Insurance. The Chairman 
was assigned the task of making a complete study of the Fire, 
Explosion and Earthquake Insurance for his Company. In making 
this study it was found that if the Company was to receive the 
maximum benefit from the type of policy which was chosen, that a 
Fixed Property Record was a necessity. It was decided that the 
blanket form of policy would best suit the Company’s needs, but 
the Chairman found that the Company must not only be able to 
prove the loss on an individual building, but on all the buildings 
covered by the blanket. He found that they must be able to 
show the latter so as to prove that they were complying with the 
co-insurance requiremens, which, in this case required that they 
carry 90 per cent of the total value of all buildings. He also 
found that so as to make certain that the correct blanket rate was 
being applied, that it was necessary that the values for each of 
the buildings be a true statement so that each would receive its 
proper weight in developing the average rate. He also found 
that there was the problem of making additions and deductions 
to the coverage which must be done when such changes were of 
suficicnt size to affect the total average. He found that values 
submitted as proof of a loss at such a time were of the maximum 
use and reliableness when they had been prepared prior to a loss 
and for another purpose. He found that with the Construction 
Costs detail which was available from the Company’s Property 
Record that the insurable values could quickly be made to reflect 
the present day costs. In fact, he found that it was possible for 
his Company to use this blanket form of coverage to its fullest 
extent, providing a Fixed Property Record such as has been out- 
lined in this and last year’s Report was available. 


While completing the preliminary survey there came to his atten- 
tion the 1928 Report of Insurance Committee of the American Gas 
Association, which builds a strong case for an adequate Fixed 
Property Record. The following are some excerpts in point: 


“Many utilities have attached to their policies the co-insur- 
ance clause in order to obtain adequate coverage and at the 
same time benefit by the very much lower rates resulting. . . 


- «+ « « « « « With this clause a part of the policy, it is 
imperative that it be possible to obtain from the property 
records the status of the insurable values at very frequent 
intervals in order that adequate insurance may be carried 
and the desired protection obtained. 


“It is at the time of the loss that the property records are 
given the real test. ‘Then the adjuster questions the compli- 
ance of the utility with the provisions of the co-insurance 
clause. Property records must be consulted to obtain descrip- 
tions and values of structures and equipment destroyed. 


» 2 « « « « « « “A blanket form is defined as one that 
either covers under one item more than one of the subjects of 
insurance, or covers one or more than one separate building 
or fire division of a risk under a single item. The rating 
bureau having jurisdiction generally allows the blanket form 
to be written when the 80 per cent or higher co-insurance 
clause is used in conjunction with the pro-rata clause, pro- 
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vided that a satisfactory statement of values, signed and sworn 
to by the utility and subject to verification upon which an 
average rate may be predicated and published is filed with 
the bureau at least once each year. . . .....2..~. 


- + « « « « If the property records of the utility could not 
substantiate the values submitted, there would be every likeli- 
hood that the blanket form of insurance would be refused the 
utility and, thereafter in case of a loss, the values under the 


co-insurance clause would be subject to close inspection. 


eC aR Ge! ss 5 “Therefore, since the rates for differ- 
ent fire risks vary widely, depending upon the construction, 
occupancy, exposure, etc., a utility, unless it can allocate from 
its property records the proper insurable values for each risk, 
may be in the position of paying more for the insurance than 
necessary, since it may assign a value higher than the actual 
value to an apparently low rated, but actually a high rated, 
property. In other words, it is not sufficient to have the total 
insurance correct, but it is mecessary to have the values 
for each separately rated fire risk in order to have the re- 
sultant premium correct. 

“In order that the property record be of the fullest value 
from an insurance standpoint, it should be possible to obtain 
from it, or the record should reflect, the following: 


1. The description and location of the property to be 
covered and its insurable value separated into the various 
fire risks and their contents. 


2. The description and value of property to be excluded 
from insurance values. 


3. The transfer of equipment and materials and sup- 
plies between locations. 


4. The property removed from locations through retire- 
ments. 


5. The insurable property charged to operating ac- 
counts. Occasions arise where new insurable property 
(not replaced property) is charged to operating accounts 
rather than to plant investment. Furthermore, in replac- 
ing property through maintenance, occasionally newer or 
better equipment is installed and the added value is not 
reflected in the plant investment accounts. However, aside 
from the accounting procedure, the insurable value is in- 
creased and the property records should indicate such 
increase, the description of the equipment and the occasion 
for bringing it about. 


6. Improvements to rented buildings. 


7. Property owned by others for which the utility 1s 
responsible in case of fire.” 

Insurance is a very practical problem, which all the utilities 
have ana the obtaining of the maximum protection at the cheap- 
est rate is a subject which receives a considerable amount of 
their attention. It is apparent that comprehensive Fixed Capital 
Records and adequate insurance are good business partners. 

Another report in point that came to the Chairman's attention 
was the final report of the California Tax Commission rendered 
March 5, 1929, in which the Commission amongst other things 
recommended: 

“The operating real estate of all public utilities be valued 
by the State, and then returned to the Counties to be added to 
the local tax rolls, and subjected to the same tax rate as are 
imposed on real estate or corporations and individuals.” 
Whereas, in the past the utilities had only limited 

property records in connection with State taxes, it appears they 
may play a very vital part in the future taxation, not only to 
prove the values of the property, but to segregate it by the polit- 
ical subdivisions that may be required. 

Proper Fixed Capital records in this case would be of great 
assistance to the Management in that it would give them a quick 
answer cheaply produced and relieve them of any apprehension 
as to whether they were making the correct declaration and pay- 
ment, either in total or as to a particular political subdivision. 
It would also, of course, serve in substantiating the values which 
the companies would present. ‘Taxes are a very vital, practical 
problem, which need no words to impress their importance on the 
managements of the member companies. 

The Chairman of this Committee believes that he is not exag- 
gerating the situation when he states that the establishment of 
Fixed Property Records is not only the problem of individual 
companies for use in such practical cases as the two mentioned, 
but that it is and will be recognized as a problem of the whole 
industry in assisting and overcoming one of its greatest prob- 
lems, which is that of stabilizing the method of determining fair 
value for rate-making and regulatory purposes. 
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This fundamental of regulation must receive even more atten- 
tion in the future than it has in the past and the accusation that 
there is no means of determining fair value twice on the same 
basis (even by the same experts) and that the present method 
of determining fair value is a great economic waste, because it 
demands the maintaining of an army of experts and workers are 
accusations that must be met. The Chairman believes that Fixed 
Property Records will go a long way towards overcoming this 
problem of regulation if it is attacked in the same manner as 
problems of gas production, transmission and distribution have 
been attacked, studied and overcome. 

This is a topic which is worthy of the best minds of the industry 
and is certainly worthy of separate consideration. However, with 
all due humility the Chairman of this Committee is convinced that 
there is considerable merit in his contention that good property 
records can be the basis of uniform determination of fair value, 
and will serve to obviate the two major criticisms that have been 
mentioned. 

Before closing this year’s Report the Committee wishes to offer 
some brief suggestions as to future subjects on this problem: 


CLASSIFICATIONS: 


*Classification of Property for a Property Record; 

Listing units of property; 

Segregation or how shown on the record; 

Importance of boundary lines or Divisions and Districts; 

Special problems of recording such as recording revolving 
stock, memorandum splits of general items, repetition by 
capital groups, etc.; 

List of retirement units and policies of replacements; 

Methods of making retirements; 

Importance of field records, etc. 


*Note: This is the subject that has been considered this year. 


Job Construction Cost Classification: 


Discussion of nature and of necessity for selling the need 
and use to the construction and operating forces; 

What jobs needed on; 

What detail accounted for; 

Responsibility on job for making charges to; 

Supervision from Accounting Department; 

Checking the correctness of use; 


WORK ORDERS 
Kinds necessary and why; 
What jobs covered; 
Routine of making out, approval and assigning. 
Kinds and sources of Charges: 
Direct and Clearing Accounts; 
Types of Ledger: 
What Division of Accounting Department posts; 
Copies and how posted; 
Special problems of closing, posting, clearing account 
charges, filing, etc. 


JOB FIELD REPORTS 

Operation Reports; 

Completion Reports: 
Forms—desirability and use. 

Reports of material installed or work done: 
Kinds for different unit of property; 
Types of forms; 

When filled out and by whom; 
Use of sketches; 
Responsibility for obtaining: 
Difhculties and methods of overcoming; 
Contact of Accounting Department with the job; 
Importance of direct contact; 
Type of contact employee and duties. 


FINAL JOB ANALYSES AND REPORTS 
Methods of summarizing and analyzing accumulated 
costs; 
Associating physical description with money; 
Division of Costs and their importance— 
(Reference to 1927 Report) ; 
Uses for preliminary and final reports— 
Types of jobs on which produced; 
To whom supplied; 
Producing of comparative averages; 
Nature of reports—Forms, binding, importance of filing 
and indexing to ledger. 


PROPERTY LEDGER: 

Divisions—See Classification; 

How to start where appraisal not available; 
Types of entries, how posted and by whom; 
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Relation to final reports, duplication or elimination of 
capital ledger, trial balances; 

Monthly reports—Work in progress, to management, to 
rate department, to satistical ; 

Type of Ledger—loose leaf or permanent, number of 
ledgers, best divisions of ledger. 


STAFF: 


Relation to Accounting, Constructing and Operating 
Department; 

Type of Executive—Training, experience, personality, 
aggressiveness. Difference between his qualifications 
and other members of Auditing Department. 

Nature of problems—Retirements, Insurance, Maintenance, 
Operation, Appraisal, Rate-making, Construction, Field 

Control ; 

Discussion of balance of staff—Types, possible organiza- 
tion, 

Discussion of results without such a staff. 


It will be observed that the outlines given can be greatly ampli- 


fied and that each of the subjects are important, but must be 
attacked and solved if a Fixed Property Record is to be complete. 


Statistics* 


NE of the assignments for the Statistics Committee this year 
was to attempt to standardize a Balance Sheet and a Profit 
and Loss Statement which the various companies in our 


Association could adopt for answering questionnaires, etc. The 
Committee believes that while it is desirable, it is not practical to 
have a standard form, due to the many varied sources from which 
requests are received. 

However, for many purposes, such as the demands of the San 
Francisco Stock Exchange which requires 


companies listing their stock—“To pub- 
lish once in each year and to submit to 
stockholders, at least fifteen days in ad- 
vance of the annual meeting of the cor- 
poration . .. an income account and bal- 
ance sheet... (50 copies to Exchange)”’, 
the Committee feels that the set-up of a 
member company, worked up to comply 
with these requirements, presents the 
financial situation in an able manner. 
This set-up is shown in Form No. 1. 

This information was printed on 110- 
pound White Index Bristol, size 3% by 
8'4, and was sent out with the dividend 
checks. 

This statement gives the essential in- 
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formation as to the earnings and their W. C.F. West 
disposition, together with the financial Chairman 
structure of the corporation, and may be 

used to answer some of the many requests received. 


FORM 
NO. 1 
EARNINGS STATEMENT YEAR 1928 

Greet Bare. ....... silibshidtecs Ss onsudamamsiceaonmmeua $22,318,592.02 

Ooerutine Toeemhere ......................: $9,678,282.06 
Tynes. 325s a Be 2,346,059.44 12,024,341.50 
TN ici i i ti cram wecniting Bae Ee 10,294,250.52 
Interest Charged to Operation.................... es eae 2,449, 567.61 

Balance Available for Depreciation, Amortiza- 
tion, Dividends and Surplus................................ 7,844,682.91 

Depreciation iscsi $2,673,545.03 
Fs RSE SE Se een 2S ae ae Ne aRRES 253,600.68 2,927,145.7! 
Balance for Dividends and Surplus........ SL Borer eae 4,917,537.20 
Dividends on Preferred and Common Stock............ 4.160,522.72 
SIERRA Se OSEST ee ek Ee a RE $ 757,014.4% 
CONDENSED BALANCE SHEET DECEMBER 31, 1928 
ASSETS 

Pe ie i $ 99,989,725.47 
Subscriptions to Capital Stock................................... 44,029.00 
SON I nr ae cduignapiemienbensiosoninneess 1,408,097.16 
I aaa taiisibeddacniasessecs 5,708,581.24 
Ee EEE Ae Ee eseaAR re ER NE SOE es OO 3,965,780.27 
i i gr $111,116,213.14 


*Report of Statistical Committee: W. C. F. West, Chairman, L. A. G. & E 


Corp.; R. F. Allen, P. G. & E. Co.; P. A. Bailey, San Diego Cons. G. & E 


Co. ; 


B. H. Hoke, Spokane G. & F. Co.; S. A. Horner, B. C. Elect. Pr. & Ga 
- C. E. Niederer, Portland G. & C. Co.; Joseph Sodoma, So. Counties Gas C« 


ee ee eg ce 


September, 1929 


LIABILITIES 
Capital Stock and Stock Subscriptions: 
I esis a Sa $19,479,706.00 

Common ............ Dee a usssu--. 20,000,000.00 $ 39,479,706.00 
RIES IRS SASSI Ae Sale ORR + 5 NOPE 48,282,000.00 
Current Liabilities -........... ccsnaleuncalhaiihisseiads spcacaapeicdidiiie 4,006,308.95 
Dividends Accrued ................. siipcicsilasansgplse tie asus tiie 193,944.50 
Deferred Credits —.............. Fes a She POLE Sr 815,137.14 
EY iid niteindtseelsiiis saps samtieaachinnibereien jini tigaiueasieiicaiendiin. 15,378,659.52 
es Tee sdcae scape ed 2,960,457.03 
ESR LER NORE TE CH $111,116,213.14 


Standardized Form for Answering Questionnaires 


The Committee was generally against the idea of a standardized 
set of answers to send out in response to the requests for annual 
information received by the utility companies. As one wrote, “To 
refuse to reply to a questionnaire or to attempt to present the sta- 
tistics in a standardized form rather than in the specific form asked 
for by the inquirer would immediately create a certain amount 
of ill feeling toward the utility.” 

Likewise, to furnish the inquirer with a long detailed report of 
operations when the purpose of his inquiry could be sufficiently 
satisfied by a brief statement might prove as unacceptable as the 
sending of a condensed statement to a person requiring a full 
detailed analysis of income and balance sheet accounts. 

The large insurance companies and publishing firms which gather 
data from all over the country naturally desire the information 
according to the forms which they send out. From the utilities’ 
standpoint it is good business to furnish this data in the manner 
requested, as the insurance companies are interested utility bond- 
holders, and the publishing houses furnish the utilities consider- 
able publicity in their national publications. 

The Committee notices a similarity in annual requests received 
from the National Electric Light Association and the American Gas 
Association, and the tendency of other large organizations to ask 
for information which is readily available. Therefore, our prob- 
lem might gradually work itself out through outside statisticians 
requesting information for their concerns in a more uniform way. 

For the present, the Committee does not feel that a stock answer 
to a request for information from an outside organization is the 
most desirable method from a public relations standpoint or from 
a spirit of cooperation. 


The Preservation and Destruction of 
Records* 


HE specific assignment to the General Records Committee 
of the Pacific Coast Gas Association for the year 1929 was 
“The Preservation and Destruction of Records.” 

The subject is being considered by the Pacific Coast Gas Asso- 
ciation for the first time. Your committee has, therefore, attempted 
this year to gather all information possible pertaining to this work, 
including that done by committees in other organizations, notably, 
the National Electric Light Association, and to add thereto infor- 
mation, suggestions and regulations gath- 
ered from a survey which we have con- 
ducted among utility companies and regu- 
latory bodies in all parts of the United 


States. mah | 


Necessity for Systematic Desiaiiei 0 
Records 


In the past it has been customary fo 
public utilities to retain permanently 
practically all their records. This course’ 
nas been adopted either because of appre- 
hension concerning possible financial! 
loss, or in an attempt to comply with 
restrictions imposed by regulatory bodies. 
Naturally, the path of least resistance 
has been followed and all records have 
been allowed to accumulate as no one 
cared to take the responsibility of decid- 
ing on their destruction, and as a result, 
fling and document rooms of most of our 
companies have reached the point where all available space has 
rie utilized and steps must be taken shortly to acquire additional 
facilities. Yet it must be realized that a large proportion of the 

records stored in these rooms could very properly be disposed of 


A. T. Kelly 


Chairman 


i ae of General Records Committee: A. T. Kelly, Chairman, P. G. & E. 
Lo.; N. H. Bradshaw, L. A. G. & E. Corp.; S. A. Horner, B. C. Elect. Pr. & 
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after a given period without financial loss to the Company or criti- 
cism from the regulatory body, if some method could be worked 
out whereby the records could be classified and assigned a definite 
useful life. 

Obviously, it is much easier and less costly to file twenty exceed- 
ingly important records properly, and in a manner permitting 
instant reference thereto, than it is to keep one hundred records 
which are unclassified as to their relative value and are probably 
filed in a haphazard manner due to lack of adequate space. 

The matter of care of, and enlargement to, existing storage 
rooms for records, as well as the procurement of additional space 
in other buildings, is a constantly present problem, and one which 
involves dollars and cents to the interested company. Therefore, 
your Committee feels that the proper classification of records and 
the adoption of a code covering their destruction is sufficiently 
important to warrant due consideration by the companies afhliated 
with the Pacific Coast Gas Association. 


Bibliography. 

This subject has been considered by the National Electric Light 
Association through its Committee on The Preservation and De- 
struction of Records during the years 1923 to 1925, both inclusive. 
The 1925 Committee of the N. E. L.A. made a recommendation to 
the Convention at which it reported, that the work be continued 
for a further period of two years during which the Committee 
should complete a Destruction Code, or Hand Book, to cover the 
work of the prior three years. 

It was the intent that this Hand Book would itemize each and 
every form used in the industry. We find, however, that the 
N. E. L. A. Committee was not continued after 1925 and the Hand 
Book which they recommended be published was not issued. The 
National Electric Light Association, however, realizes the impor- 
tance of the subject and the necessity for having a standardized 
code or Hand Book, and they are considering the matter of bring- 
ing the question to the fore in the very near future. 

Your Committee considered in this work the various reports on 
filing, preservation and destruction of records of the National 
Electric Light Association, as well as regulations to govern the 
destruction of records of electric railway companies, steam rail- 
roads, carriers by pipe line, and telephone, telegraph and cable 
companies, including wireless companies, all of which were pre- 
scribed by the Interstate Commerce Commission. 

In addition to these references, questionnaires were fowarded to 
twenty-five State Utility Commissions and sixteen leading gas 
utilities in various parts of the country in an attempt to find out 
if the subject had been considered by them, whether there were any 
regulations or codes of destruction in use or contemplated by 
them, and to secure copies of such codes. As a result of this 
survey, we found only one State of the twenty-five circularized 
which had a complete code of destruction. None of the gas utili- 
ties contacted had a complete destruction code, two were using 
the N. E. L. A. code, three had codes applying to a portion of their 
records—the period of retention being based upon their own 
experiences, and the balance had no regulations covering the 
subject. 

Acknowledgment is made herein of the co-operation extended by 
the Edison Electric Illuminating Company of Boston, the Public 
Service Electric and Gas Company of New Jersey and the Public 
Service Company of Denver, Colorado, each of which furnished 
this Committee with copies of the destruction codes being used by 
them. 

The Utility Commissions and the companies to which our in- 
quiries were addressed, in the judgment of this Committee, repre- 
sent a fair cross-section of the industry; so we have, therefore, 
concluded that there are only four destruction codes in use which 
are complete in range and which have been generally accepted as 
authorities. 

These sources are—the National Electric Light Association, The 
Public Utilities Commission of the State of Massachusetts, the 
Interstate Commerce Commission and the Pennsylvania Electric 
Association. 


Comparative Tabulation of Destruction Codes. 


Attached hereto and marked Exhibit “A” is a comparative tabu- 
lation of the various recognized codes for the preservation and 
destruction of records, which we have mentioned in the preceding 
paragraph. 

This tabulation is necessarily confined to classes, groups and 
types of records and no attempt has been made therein to give 
specific records which might comprise any of the groups indi- 
cated. The reason for this is that the multiplicity of such records 
would make the report cumbersome. Also, no two companies will 
describe a record covering any given subject in exactly the same 
way and it would be impractical to include all designations. For 
example, in reviewing several of the codes which were received 
from other utility companies in eastern states, records were de- 
scribed which were not in use in at least one or two of the larger 
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companies affliated with the Pacific Coast Gas Association, while 
many of our familiar records did not appear in their destruction 
codes. Furthermore, some companies are keeping customers’ ac- 
counts in Bound Ledgers, while others are using the Stub System, 
while still others are using one or several forms of mechanical 
bookkeeping devices. 

Cash records, including cash sheets, cash stubs, etc., are desig- 
nated by different terms by various companies. It is noted also 
that labor records are handled in various ways. One large com- 
pany uses time-cards from which information is transcribed to 
time-sheets, showing jobs and account numbers, and from this 
record the information is transferred to segregation sheets. In 
other companies, time-sheets are not used and, therefore, the first 
company might very properly destroy its time-cards after a period 
of years, while the second company would have to retain the time 
cards permanently. Similarly, records covering material and sup- 
plies are handled in various ways; many companies issue these 
in duplicate while others make as high as four or five copies, 
which are intended for the use of various departments. It would, 
therefore, not be practical to issue a suggested code to cover each 
and every record and copy of record in use. 

Your Committee presents this Comparative Tabulation as a 
guide to member companies of the Association who wish to con- 
trol the preservation and destruction of records, and in consider- 
ing the subject, may profit by the experiences of four recognized 
and representative bodies, which have previously considered it. 

The report is intended to place in the hands of the member com- 
panies a useful store of information which they may use as they 
see fit. Each company will undoubtedly have its own ideas as to 
the period during which its records should be retained. This 
decision may be determined by the Legal Department or by the 
design of the accounting set-up of the company. Your Committee, 
therefore, makes no specific recommendation, but does urge all 
member companies to consider well the similarity which exists in 
the four codes given in the Tabulation. We feel that this indi- 
cates a trend toward a single, uniform code, which could very 
properly be adopted and put into use by the American Gas Associa- 
tion, and which could be followed by all companies profitably. 


Recommendation of a Routine for Carrying on a Systematic 
Destruction of Obsolete and Duplicate Records 


New records will be placed into use from time to time and 
changes will undoubtedly be made in the life value of old records, 
and the most efhcient method of determining the useful life and 
also the method of destruction, namely, by burning, sale, or other- 
wise, must come from the composite judgment of a number of 
people, who, collectively, have knowledge of all the uses of such 
records, but who, individually, do not have this knowledge. 

The creation by each company of a Committee on Destruction 
and Preservation of Records is therefore recommended. In some 
Companies this Committee could be made up of one representative 
from each of the major departments, such as the Accounting, Oper- 
ating, Sales, Commercial and Financial Depatments. In other 
companies it might be advisable to have a separate committee to 
work in each of these departments and pass on records peculiar 
to their own work. 

It should be the duty of such a Committee to consider all requests 
for the destruction of records and to dispose of these requests by 
designating the proper life of the record and the method of destruc- 
tion. 

Proper forms should be provided for this purpose. 

We show samples of forms which are in use in one of the larg- 
est gas utilities in the metropolitan New York area. Three forms 
are used, as follows: 


Form 1. Request for authority to destroy records. 
This form is made out by the party in charge of the record 
room, or by someone who has been designated to control the 
matter, and the form is then sent to the Committee. 

Form 2. A Certificate. 
Upon receipt of the request, the Committee examines and 
checks the records listed against the established code of de- 
struction, assigns a definite life thereto and indicates the 
method of destruction. ‘The certificate is then prepared, con- 
taining the above information, and is forwarded to the officer, 
who has been designated by the company as responsible for 
the work of Destruction. This officer secures any other author- 
ization necessary, after which he approves the form and issues 
the order for the destruction. 

Form 3. Authorization for destruction of records. 
The responsible officer forwards the authorization to the party 
who is to do the actual destroying, attaching thereto a copy 
of Form No. 1 (Request to destroy records.) 


The Custodian of records thereupon destroys the forms given in 
the original request in the manner provided and certifies that the 
destruction has been accomplished, returning Form No. 3 to the 
responsible officer. This officer then completes Sections 2 and 3 
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of the request form and returns it to the Committee, after which 
it is placed in the general files of the Company. 

This procedure contemplates the use of an established code for 
the useful life of all forms. Copies of this code are in possession 
of all parties to the transaction, starting with the man who makes 
the recommendation, the Committee that issues the request and the 
executive who makes the final decision. 

Your Committee has analyzed and experimented with severa!| 
systems for handling this work, but feels that the system explained 
above and illustrated with the attached forms, is the simplest, mos 
direct and most efficient, and recommends it to the Association. 


Conclusion. 

Preservation and destruction of records is closely allied to filing 
and the use of filing systems and the care of document rooms, and 
in our investigation of this subject this year, we have found limit- 
less possibilities for research work along these lines. We, there- 
fore, recommend to the incoming Chairman of the Accounting 
Section that, should he care to again appoint a Committee for the 
ensuing year to carry on the work which has been started, consid- 
eration should be given to the following topics: 

1. A method of marking or indexing each record when it goes 
into the current files, showing its value and useful life in accord- 
ance with the Destruction Code. 

2. The preparation of a suitable label to be attached to boxes 
and filing cases when records are transferred from current files to 
document rooms, such labels to show the useful life and the date 
of destruction. 

3. A comparison of steel shelving with wooden shelving, cov- 
ering such items as first cost, adaptability to changing conditions 
in file rooms and enlargement or reduction thereto, fire preven- 
tion, double decking of document rooms, etc. 

4. A comparison between wooden filing cases and fibre board 
filing cases covering the elements of first cost, accessibility, lasting 
qualities, general usefulness, etc. 

5. A survey of the use to which outlying buildings for the 
storage of records are put, including a survey as to the extent to 
which buildings formerly occupied as power houses, generator 
stations, old office buildings, old gas works, dwelling houses ac- 
quired upon purchase of real estate for future development, etc., 
are used for such purposes and what the results are. 


RECORDS RECOMMENDED FOR DESTRUCTION 


Recommendation No 


(Date) 
DEPARTMENT 


Form | | No. ol 
No. Description of Record Age of Record 
, . — 

Year |'rom Po| 


iin che na el 
REQUEST FOR DESTRUCTION OF RECORDS 


All attending orders will carry this No. 
To: . Auditor 
(Date) 


From: Preservation of Records Committee of 


( Department) 


Subject: 


1. We have personally examined and checked the records listed 
on the attached recommendation No. belonging 


to the ae 
Dated and, after a carefu! 
and detailed study, find they are useless and of no value what- 
soever. 
We recommend these records be destroyed { by fire | at once. 
t by... J 
(Signed) , Chairman. 


PRESERVATION OF RECORDS COMMITTEE. 
I approve the findings of this Committee as stated above. 
Date: 
Copy of Recommendation Attached. 


September, 1929 


————— 


2. I have this date forwarded to the Custodian of Records an 


Authorization No , ordering him to destroy 
by fire the records listed on attached Recommendation 


Z. 
~) 


(Signed ) 


AUDITOR. 
Date: 


Copy of Authorization Attached. 


3. The custodian of records has filed with me a confirmation 


No that on aa 


records listed on the attached Recommendation No. 


dated were destroyed by fire 
in his presence. 


(Signed) = 
AUDITOR. 


Date: 


Copy of Confirmation Attached. 


A separate request must be prepared for each branch when de- 
struction is recommended. 
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FORM NO. 3. AUTHORIZATION FOR DESTRUCTION 
OF RECORDS 


(Authorization No.) — 
Date ie RE SR SS Ee a 
To: Custodian of Records 
From: Auditor 
You are hereby authorized and ordered to destroy 
§{ by | the records listed on the attached Recom- 
| by fire § mendation No.—— Dated : —__. 


AUDITOR. 


CONFIRMATION OF DESTRUCTION OF REC ORDS — 


oe 


(Confirmation No.) — 
1 REE TLS ME RS, RS Ae eee SE ne Fs, 
To: Auditor 
From: Custodian of Records 
I hereby affirm the records mentioned in _ the 


attached Recommendation No Dated: 
have been destroyed 
{ by __. ) under my personal supervision and that no 


{ by fire } records other than those cities in this Rec- 
ommendation have been destroyed. 


CUSTODIAN OF RECORDS. 


Approved: 
This sheet to be returned to Auditor. 


COMPARATIVE TABULATION OF THE VARIOUS RECOGNIZED SCHEDULES FOR THE SCHEDULE “A 


PRESERVATION AND DESTRUCTION OF RECORDS INDICATING 
PERIOD RECORDS ARE TO BE RETAINED 


aap Pennsylvania Public Utility Commission National Electric Interstate Commerce 
Description of Accounts, Ete. Electric Association State of Massachusetts Light Association Cor ommission 
GENERAL AND FINANCIAL 
1. Capital stock records: 
(a) Capital stock ledgers. . . Permanently Permanently Permanent!y Permanently 
(b) Records or stubs of capital stock certificates. . Permanently Permanently Permanently Permanently 
(c) Stock transfer registers. . Permanently Permanently Permanently Permanently 
(d) Memoranda and bills of sale or of transfer of 
capital stock. . « 3 Years Omitted 3 Years 3 Years 
| (e) Capital stock subscription notices and 1 requests 
| for allotment. . ere 1 Year 1 Year 1 Year 
| (f) Cancelled capital stock certificates. .... See item 10 Permanently See item 10 See item 10 
| Public utility regu- Public utility regula- 
lations tions 
2. Bond records: 
| (a) Registered bond ledgers. . eee Permanently Permanently Permanently 
| (b) Records or stubs of bonds. . Permanently Permanently Permanently Permanently 
| (c) Memoranda and bills of sale or of transfer of 
registered bonds. . 3 Years Omitted 3 Years 3 Years 
(d) Funded debt subscription notices and requests 
for allotment. . is 1 Year 1 Year 1 Year 1 Year 
(e) Records of interest coupons, paid and unpaid. . 7 Years 7 Years 7 Years 7 Years 
(f) Cancelled bonds and paid interest coupons... .. See item 10 Same as item 10 of See item 10, Public See item 10, Public util- 
Utilities regulations _—_ Utility regulations ity regulations 


3. Copies of applications to and authorities from regulat- 
ing bodies for the issuance of stocks, bonds, and 


| other securities............................ Permanently 
| 4. Proxies and voting lists: 

| (a) Proxies of holders of voting securities. . 2 Years 

| (b) Lists of holders of — securities presented at 

| meetings. . Arie ete alee BUG a a's og ae 


| 5. Minute books: 
| Minute books of stockholders’, directors’, and di- 
| rectors executive committees and other meetings.. Permanently 


6. Codes: 

General codes and cipher books (official copies).... Permanently 
7. Titles and franchises: 

Deeds and other title papers and franchises........ Permanently 


8. Contracts and agreements: 

(a) Contracts, leases and agreements, except those 
provided for in items 18, 20, 48 and 71...... 6 years after expira- 
tion or cancellation 

(b) Contracts and agreements with employees for 

the purchase of securities; and reports and 
memoranda pertaining thereto............. 6 years after expira- 
tion or cancellation 


Permanently Permanently Permanently 

2 Years 2 Years 2 Years 

6 Years 6 Years 6 Years | 
Permanently Permanently Permanently 

Omitted Permanently Permanently 

Permanently Permanently Permanently 


6 years after expira- 6 years after expira~- 6 years after expira- 
tion or cancellation tion or cancellation tion or cancellation 


1 year after expira- 6 years after expira- 6 years after expira- 
tion or cancellation tion or can*ellation or cancellation 


“se 


WESTERN GAS 


COMPARATIVE TABULATION OF THE VARIOUS RECOGNIZED SCHEDULES FOR THE 
PRESERVATION AND DESTRUCTION OF RECORDS INDICATING 


PERIOD RECORDS ARE TO BE RETAINED 


SCHEDULE “A” 


Description of Accounts, Ete. Electric Association 


Pennsylvania Public Utility Commission 


State of Massachusetts 


National Electric 
Light Association 


Interstate Commerce 
Commission 


GENERAL AND FINANCIAL 


8. Contracts and agreements—({ Continued). 


(c) Card or book records of contracts, leases, and 
agreements made and of expirations and re- 
WR eet oo, ee 


(d) Summaries and abstracts of contracts, leases 
and agreements covered by items (a) and (b) 
0 FREI EAR 


9. Permits: 
(a) Permits and granted applications for the use of 
facilities of others.............. 


(b) Copies of permits and applications granted 
others for the use of the utility’s facilities 


(c) Applications for the use of facilities not granted 
and copies of such applications. . 


(d) Permits of a temporary nature, hen enniliieal 
or other bodies to perform specific work, such 
as permits to open streets and place poles and 
copies of petitions for such permits... ... 


10. Retired Securities: 
Cancelled stock certificates, bonds, notes, interest 


coupons, receiver's certificates, and temporary 
certificates. ... 


Note—When any records covered by item 10 are de- 
stroyed, a certificate of destruction, giving full de- 
criptive reference to the documents destroyed shall 
be made by the person or persons authorized to per- 
form such destruction, and shall be retained perma- 
nently by the utility. When documents represent 
debt secured by mortgage, the certificates of de- 
struction shall also be authenticated by reprsenta- 
tives of the trustees acting in conjunction with 
the person or persons destroying the documents or 
shall have the trustees’ acceptance thereon 


11. Ledgers: 

(a) General and auxiliary ledgers to general ledgers 
and indexes thereto, except consumers’ and 
other ledgers provided for in items below. 

(b) Balance sheets of general ledgers. . 

(c) Trial balance sheets of general and auxiliary 
ledgers. . } 

(d) Consumers’ ‘ledgers and other. records used in 
lieu thereof. . ; 

(e) Customers’ ledgers at local and branch offices. . 

(f) Trial balance sheets of ledgers covered by items 
Lan Gi Ge GOTO. Cs So cdc. 


12. Reeords for securities owned: 


Records of securities owned, in treasury, or with 
custodians . 


13. Journals: 
General and auxiliary journals.... . 


14. Cash books: 


(a) Treasurers’ and auditors’ general cash books and 
auxiliary cashbooks subsidiary to the general 
cash books. . Se aay eae 

(b) Other auxiliary cash books. . 

(c) Cash books at local and branch offices. . 


Note—lIf any receipts or payments are entered in the 

aggregate in cash books and are detailed only on 
loose sheets, such loose sheets constitute an auxil- 
lary cash book when no other permanent record of 
items thereon is made. 


6 vears after expira- 
tion or cancellation 


Destroy at option 


6 years after expira- 
tion or cancellation 


6 years after expira- 
tion or cancellation 


Destroy at option 


Destroy at option 


May be destroyed at 
option upon com- 
plying with require- 
ments of note shown 
under this item 


Permanently 
Permanently 


Permanently 


3 Years 
3 Years 


3 Years 


Permanently 
Permanently 


Permanently 


3 Years 
3 Years 


6 years after expira- 
tion or cancellation 


Destroy at option 


3 years after expira- 
tion or cancellation 


3 years after expira- 
tion or cancellation 


Omitted 


Destroy at option 


May be destroyed at 
option upon com- 
plying with require- 
ments of note shown 
under this item 


Permanently 
Permanently 


Omitted 


6 Years 
6 Years 


6 Years 
Omitted 
Permanently 
Permanently 


3 Years 
3 Years 


6} years after expira- 
tion or cancellation 


Destroy at option 


3 years after expira- 
tion or cancellation 


3 years after expira- 
tion or cancellation 


Destroy at option 


Destroy at option 


May be destroyed at 
option upon com- 
plying with require- 
ments of note shown 
under this item 


Permanently 
Permanently 


Permanently 


3 Years 


3 Years 


3 Years 


Permanently 


Permanently 


Permanently 
3 Years 
3 Years 


6 years after expira- 
tion or cancellation 


Destroy at option 


3 years after expira- 
tion or cancellation 


3 years after expira- 
tion or cancellation 


Destroy at option 


Destroy at option 


May be destroyed at 
option upon comply- 
ing with requirements 
of note shown under 
this item 


Permanently 
Permanently 


Permanently 


3 Years 
3 Years 


3 Years 


Permanently 
Permanently 


Permanently 


3 Years 
3 Years 


September, 1929 


Interstate Commerce 


| Pennsylvania Public Utility Commission National Electric 
Description of Accounts, Ete. Electric Association State of Massachusetts Light Association Commission 
GENERAL AND FINANCIAL 
15. Journal entries: 
(a) Journal entries and op egapinenas bills and 
supporting papers. . : Permanently Permanently Permanently Permanently 
(b) Slips or statements giving “s ance wathings of 
miscellaneous receipts and payments of funds. 1 year after current Omitted 1 year after current 1 year after current 
year year year 
(c) Records of prepaid expenses and of accrued lia- 
bilities not due, used for monthly apportion- 
ment of such items, but not constituting sup- 
porting papers covered by item (a) above.... 1 year after current Omitted 1 year after current 1 year after current 


16. Accounts receivable records: 


(a) Record of register of accounts receivable bills 
except as covered in items 11 (d) and (e) and 
indexes thereto, and summaries of distribu- 
tion of credits through bills for entry in gen- 
eral books. . 


(b) Accounting hepeetinent copies eal bills ieee sad 
supporting papers which do not accompany 
the original bills, except bills for service 
covered by item 41 (b) and (c), if recorded in 
records covered by item (a) above; if the de- 
tails of such debits and credits have been sum- 
marized to records covered by item (a) in 
such a manner as will preserve a complete 
record of the transaction. . . Pe 

(c) Authorizations for accounts receivable bills, 
other than supporting papers, with notations 
of dates of issue. 


(d) Record or index of bills to be a with | n sis 
tions of dates of issue. 


(e) Periodical statements of netihel iain ex- 
cept trial balance sheets................ 


17. Fidelity bonds: 
Records and files of fidelity bonds of employees 


18. Insurance records: 

(a) Schedules of fire and other insurance, also 
records relating to premiums and amounts re- 
covered and papers ee claims 
against insurance companies. . 


Fire, liability, automobile, and oie insurance 
policies. . | 
(c) Record of policies in ints inal nt idien a tiie 
in and cance/lation of such policies.......... 

(d) Inspectors’ reports and records of condition of 
property . . . 

(e) Letter, beliareintite or ‘wiselens reports of fire 
damages......... 

(f) Reports of minor fecal he fire ‘ak COV sled by 
insurance or less than minimum amount col- 
lectible. . ee 

(g) W aS vepinit “al the | minor ‘waite 
and memoranda dieses to insurance and 
damage. . 

(h) Records ary inten rélahing we insurance 
requirements. . Pes ses Axe 


(b 


— 


19. Tax records: 


Copies of schedules and returns to taxing authorities 
for tax purposes and records of appeals....... ... 


20. Plant and equipment (fixed capital) records: 


(a) Records and memoranda of the cost and of the 
inventory value of plant and equipment.... . 


(b) Records and memoranda pertaining to retire- 
ment and — of ana and — 
ment. . 


(c) Casiinete ad ‘ain miiaieaih ideiiee: to the 
construction, — or sale of plant and 
equipment. . “eS RR se POR 

(d) Records, report summary ele, ‘staletieate 

distribution sheets, and similar records and 

papers directly supporting debits and credits 
to plant and equipment accounts.... .. 


year 


Permanently 


6 Years 


Destroy at option 
Destroy at option 
Destroy at option 


3 years after expira- 
tion 


6 Years 


Destroy at option — 
3 years after expira- 
tion 


3 Years 


Destroy at option 
Destroy at option 


Destroy at option 


Destroy at option 
6 Years 


Permanently 
Permanently 


Permanently 


Permanently 


6 Years 


6 Years 


6 Years 
Omitted 


Destroy at optic yn 


2 years after expira- 


tion 


6 Years 

Destroy at option 
Destroy at option 
Destroy at option 


Omitted 


Destroy at option 


Destroy at option 


Destroy at option 


6 Years 


Permanently 


Permanently 


Permanently 


Permanently 


year 


Permanently 


6 Years 


3 Years 
Destroy at option 


Destroy at option 


3 years after expira- 


tion 


6 Years 


Destroy at option 
3 years after expira- 
tion 


aad 


3 Years 


Destroy at option 


Destroy at option 


Destroy at option 


Destroy at option 


6 Years 


Permanently 


Permanently 


Permanently 


Permanently 


year 


Permanently 


6 Years 


3 Years 
Destroy at option 
Destroy at option 


3 years after expira- 
tion 


6 Years 


Destroy at option 
3 years after expira- 
tion 


3 Years 


Destroy at option 


Destroy at option 


Destroy at option 


Destroy at option 


6 Years 


Permanently 


Permanently 


Permanently 


Permanently 


WESTERN GAS 


COMPARATIVE TABULATION OF THE VARIOUS RECOGNIZED SCHEDULES FOR THE 
| PRESERVATION AND DESTRUCTION OF RECORDS INDICATING 
| PERIOD RECORDS ARE TO BE RETAINED 


SCHEDULE “ 


Deseri pti yn of Accounts, Ete. 


| GENERAL AND FINANCIAL 


(e) Records, reports, and papers pertaining to the 
detail of debits and credits to plant and equip- 
ment accounts, such as time tickets, time 

| check rolls, workmen’s reports, work orders, 

| material disbursement and recovery tickets, 
| and other preliminary and underlying records 

IF THE DETAILS OF SUCH DEBITS 

AND CREDITS HAVE BEEN SUMMAR- 

IZED TO RECORDS COVERED BY 

ITEMS (A) TO (D) ABOVE IN SUCH A 

| MANNER AS WILL PRESERVE A COM- 

| PLETE RECORD OF THE TRANSAC- 
| Bes Gees as sees eee eee one 


(f) Book or card records, showing measurements, 
description, location, quantities, etc., of phys- 
ical plant and equipment owned............. 


Note—All accounts, records, and memoranda req- 

quisite for making a complete analysis of cost of 
| plant and equipment shall be retained permanent- 
| ly. If any of the accounts, records, and memo- 
randa, elsewhere provided for in these regulations, 
are of this character, they shall be retained perma- 
nently regardless of any lesser period of retention 
| assigned to them. 


21. Authorities for expenditures: 


| (a) Estimates, completion reports, and authorities 

| for expenditures, and registers and records 

| thereof, for construction, extensions, additions, 
and betterments made. . 


(b) Detailed records and monnerende weed i in prepa- 
| ration of estimates and minor reports and 
statements pertaining thereto, if summarized 
in records covered by item (a) above .... 


(c) Estimates, detailed records, and memoranda 
and reports pertaining thereto, when the ex- 
penditures were not authorized, were as 
covered by item 22. . 


(d) Records, reports and dalemants howtos com- 
parison between authorized estimates and 
actual expenditures... .. 


(e) Notices of the approval of estimates.......... 
(f) Records and reports pertaining to the progress 
of construction work, the order in which jobs 
are to be completed, orders to expedite specific 
work, reports and statements of completed 
and uncompleted work orders, and similar 
records which do not form a basis of charges 
credits to the accounts. ................... 


22. Engineering records: 

(a) Maps, profiles, plans, specifications, estimates 
of work, records of engineering studies, unit 
costs, and similar records pertaining to pro- 
jects which have been put into execution, 
whether in whole or in part.. 

(b) Maps, profiles, plans, specifications, edimate 
of work, records of engineering studies, and 
similar records 00 ta to en which 
have been abandoned. . 


23. Accountants’ and auditors’ reports: 
(a) Reports of examinations and audits by special 
accountants and auditors. . 
(b) Reports and records of incidental aa abet 
laneous audits. . 


20. Plant and equipment (fixed capital) records: (Continued) 


Permanently 


Permanently 


3 Years 


Destroy at option 


Permanently 


Destroy at option 


Destroy at option 


Permanently 


6 Years 


3 Years 


3 Years 


tures have been cap- 


italized 


Permanently 


Permanently 


3 Years 


Destroy at option 


1 year after expendi- 


tures have been 
capitalized 


Destroy at option 


Destroy at option 


Permanently 


6 Years 


Destroy at option 


Destroy at option 


Permanently 


Permanently 


3 Years 


Destroy at option 


Permanently 


Destroy at option 


Destroy at option 


Permanently 


6 Years 


3 Years 


3 Years 


Pennsylvania Public Utility Commission National Electric Interstate Commerce 
Electric Association State of Massachusetts Light Association Commission 
1 Year | year after expendi- 3 Years 3 Years 


Permanently 


Permanently 


3 Years 


Destroy at option 


Permanently 


Destroy at option 


Destroy at option 


Permanently 


6 Years 


3 Years 


3 Years 


‘eptember, 


1929 


Interstate Commerce 


Pennsylvania Public Utility Commission National Electric 
Description of Accounts, Etc. Electric Association State of Massachusetts Light Association Commission 
TREASURY 
30. Statements of funds and deposits: 

(a) Statements and summaries of balances on hand 

and with depositaries. . Destroy at option Destroy at option Omitted 3 Years 
(b) Authorities for and ebbendabe of tonite of 

funds from one despository to another...... . 1 Year Destroy at option 1 Year 3 Years 
(c) Periodical statements of working cash balances.. 1 Year 1 Year 1 Year 3 Years 
(d) Requisitions and receipts for funds furnished 

managers, agents, and others .... . May be destroyed at May be destroyed at May be destroyed at May be destroyed at 


(e) Reports and estimates of working funds required 

(f) Statements of managers’ and — deposits, 
grouped by depositories. . RES AEH, 5s 

31. Records of deposits with banks ane thins: 

(a) Statements from depositaries regarding funds 
received, disbursed, and transferred......... 

(b) Bank reconcilement papers. ..... 

(c) Statements from banks of interest due on aver- 
age daily balances. . 

(d) Bank deposit books and stubs, ledgers, o or records 
of checks. . 

(e) Copies of bank deposit slips... 

(f) Advice of deposits made, when information con- 
tained thereon is shown on other records 
which are retained. . 

(g) Correspondence and memoranda relating to the 
stopping of payment of bank checks and to the 
issuance of duplicates. . win 


32. Records of receipts and daderemente: 


(a) Daily or other periodical statements of the 
receipt and disbursement of funds (See note, 
Item 14).. 

(b) Records or periodical statements of outstanding 
vouchers, checks, drafts, etc., issued and not 
presented. . aie 

(c) Cash remittance ‘slips « or - reports of managers 
and agents and general office summaries there- 
Sh saints, nitatceties caluebie Gs os a se cu steee 

(d) Voucher lists, showing mailing dates and to 
I hon eaty cde ac eb ee ee ol dd os 

33. Managers’ and agents’ balances: 


Records of managers and agents’ accounts showing 
working fund debits and credits from various sources 


34. Field cashiers’ balances: 


Reports of working fund balances in hands of field 
cashiers. . 


35. Records pertaining to vefieation of teenies’ oh or 
or securities. . ceneeies 


REVENUES 
40. Revenue summaries: 


(a) Records and summaries of revenues (by classes) 
for entry in general books. . ey 

(b) Reports from managers, agents, and others 
showing debits and credits to revenue from all 
sources, and summaries of such reports... .. . 


41. Collection reports and records: 


(a) Itemized lists and summaries of collections of 
operating revenues by agents, collectors, and 
branch offices. . 

(b) Bill stubs, copies of bills, collection tickets, col- 
lection books, and other forms of reporting col- 
lections covered by item (a) above... 

(c) Bill stubs, copies of bills, and statements of col- 
lections, of operating revenues not used for 
reporting collections covered by item (a) above 

(d) Statements and reports of amounts collected or 
due from employees for meals furnished. . .. . 

(e) Records of prepayment meter collection books, 

combinations, seals applied and removed, and 

similar records, and reports relative to the 
collection of operating revenues. 

(f) Records of ratings, credit classification and in- 

vestigations of consumers. . ‘ 


option after funds 

have been returned 

or accounted for 
Destroy at option 


1 Year 


1 Year 
1 Year 


1 Year 


6 Years 
1 Year 


Destroy 


6 Years 


3 Years 


6 Years 


3 Years 


Destroy 


3 Years 


3 Years 


3 Years 


3 Years 


3 Years 


Destroy 


Destroy 


at option 


at option 


at option 


at option 


Destroy at option 


Destroy 


3 Years 


1 Year 


at option 


option after funds 
have been returned 
or accounted for 


Destroy at option 


Destroy 


Destroy 
Destroy 


Destroy 


6 Years 


Destroy 


Destroy 


6 Years 


Destroy 


Destroy 


Destroy 


Destroy 


- Destroy 


Destroy 


Destroy 


3 Years 


3 Years 


Destroy 


Destroy 


Destroy 


at option 


at option 
at option 
at option 


at option 


at option 


at option 


at option 


at option 


at option 


at option 


at option 


at option 


at option 


at option 


at option 


Destroy at option 


3 Years 


1 Year 


option after funds 
have been returned 
or accounted for 


Destroy at option 


1 Year 
1 Year 
1 Year 
l Year 
6 Years 
1 Year 


Destroy 


6 Years 


3 Years 


6 Years 


3 Years 


Destroy 


3 Years 


3 Years 


3 Years 


6 Years 


3 Years 


3 Years 


1 Year 


Destroy 


Destroy 


3 Years 


1 Year 


at option 


at option 


at option 


at option 


option 


after funds 


have been returned or 
accounted for 
Destroy at option 


3 Years 
3 Years 
3 Years 
3 Years 


6 Years 
3 Years 


Destroy 


6 Years 


3 Years 


6 Years 


3 Years 


Destroy 


3 Years 


3 Years 


3 Years 


6 Years 


3 Years 


3 Years 


1 Year 


at opticn 


at option 


Destroy at option 


Destroy at option 


Optional 


l Year 


WESTERN GAS 


COMPARATIVE TABULATION OF THE VARIOUS RECOGNIZED SCHEDULES FOR THE 
PRESERVATION AND DESTRUCTION OF RECORDS INDICATING 
PERIOD RECORDS ARE TO BE RETAINED 


SCHEDULE “A” 


Description of Accounts, Etc. 


Pennsylvania 


Public Utility Commission 
Electric Association State of Massachusetts 


National Electric 
Light Association 


Interstate Commerce 


Commission 


REVENUES 
41. Collection reports and records:—Continued 


(g) Reports relating to the status of consumers’ and 
I nn se va oe ove 


42. Remittances and deposits: 
Local office records of remittances and bank deposits 
43. Adjustments with agents: 


Detailed records and reports of adjustments with 
managers, agents, and other employees on account 
of revenue, disbursements, or other items... .... . 


44. Consumers’ and customers’ account adjustments: 
Detailed records of adjustments of accounts of con- 
sumers, and customers for overcharges, under- 
charges, and other errors, results of which have 
been transcribed to records covered by item 40... 

45. Settlements with allied and subsidiary companies: 

(a) Records pertaining to settlement of revenues 
and other — with allied and subsidiary 
companies. . 

(b) Statements, summaries, send meisnbeniin sartalt 
ing to the monthly record of inter-company 
business if summarized in records covered by 
item (a) above...... 

6. Uncollectible accounts: 
Records and reports pertaining to uncollectible ac- 
counts, including authorities for writing off the 
amounts of such accounts...................... 


te 


47. Consumers’ and customers’ ledger sources: 

(a) Accounting department copies of contracts, 
orders for connection and disconnection of 
service, transfer memoranda, consumers’ and 
agents’ account charge advices, authorities for 
charges to consumers under contracts... .. . 


(b) Meter indexing records and other records from 
which consumers’ and customers’ ledgers are 
ee rt a ean 


48. Contracts with consumers and customers: 


(a) Contracts and records thereof with consumers, 
employees, and others, for electric service and 
applications used in lieu of such contracts. .. . 


(b) Applications for electric service for which con- 
tracts have been executed. . 

(c) Contracts for extension of Ness as COV or by 
deposit or guarantee of revenue and similar 
matters, also oe and records per- 
taining to such contracts. . Se ce ae 


(d 


~—— 


Diagrams pertaining to contracts covered by 
item (c) above. . 
(e) Applications for itesivle service whieh nein net 
been granted and for which no contracts have 
been executed. . 
(f) Contracts for = of éqnereten, fellatien « re- 
ceipts for such furnished under the terms of 
such contracts. . .. bis GAP AEE 8% 04 Se A 


(g) Contracts and agreements for free service to 
municipalities under franchise and contract 
and free service or reduced rates for service 
for employees. ......... 


(h) Consumers’ deposit certificate books... .. .. 
(i) Refunded consumers’ deposit receipts........ . 


EXPENDITURES 
60. Vouchers: 


(a) Register of audited vouchers and indexes thereto 
and summaries of distribution of charges 
through vouchers for entry in general books.. 


Destroy at option 


3 Years 


3 Years 


3 Years 


6 Years 


6 Months 


6 Years 


Destroy at option 


6 Years 


Destroy at option 
after expiration 


Destroy at option 


6 years after expira- 


tion 


Destroy at option 


1 Year 


6 years after expira- 


tion 


6 years after expira- 


tion 
Permanently 
Permanently 


Permanently 


Destroy at option 


Destroy at option 


Omitted 


Destroy at option 


Omitted 


Omitted 


6 Years 


6 Years 


6 Years 


Destroy at option 
after expiration 


Destroy at option 


Destroy at option 
after expiration 
Destroy at option 


1 Year 


Destroy at option 


Omitted 


Permanently 
Destroy at option 


Permanently 


Destroy at option 


3 Years 


3 Years 


3 Years 


6 Years 


6 Months 


6 Years 


6 Years 


3 years after expira- 
tion 


6 years after expira- 
tion 


Destroy at option 


6 years after expira- 
tion 


Destroy at option 


1 Year 


6 years after expira- 
tion 


6 years after expira- 
tion 

Permanently 

10 years after refund 


Permanently 


Destroy at option 


3 Years 


3 Years 


3 Years 


6 Years 


6 Months 


6 Years 


3 Years 


3 Years 


3 years after expira- 


tion 


Destroy at option 


3 years after expira- 
tion 


Destroy at option 
1 Year 


3 years after 


expira- | 
tion | 


Omitted 


Omitted 
Omitted 


Permanently 


September, 1929 


eo: : Pennsylvania Public Utility Commission National Electric Interstate Commerce 
Description of Accounts, Ete. Electric Association State of Massachusetts Light Association Commission 


EXPENDITURES 
60. Vouchers:—-(Continued) 
| (b) Paid drafts, paid checks, and receipts for cash 

paid out (see note under item 20)........... 6 Years 6 Years 6 Years 6 Years 
(c) Paid and cancelled vouchers, audit office copies 

of vouchers, analysis sheets showing detail 

distribution of charges on individual vouchers, 


and other supporting papers. . Permanently Permanently Permanently Permanently 
(d) Authorities for the payment of specific vouchers 3 Years Omitted 3 Years 3 Years 
(e) Records or index of vouchers to be made with 
notations of dates of issue. Jestroy at option Destroy at option Destroy at option Destroy at option 


(f) Lists of unaudited bills (accounts pay able), lists 
of vouchers transmitted, and memoranda re- 
garding changes in unaudited vouchers...... Destroy at option Destroy at option Destroy at option Destroy at option 
61. Distribution of labor expenditures: 


Journals, ledgers, or other records showing the de- 
tailed distribution of labor expenditures, including 
memoranda and memorandum recapitulation 
ee NTs. x Soho ass vk eee, Be 6 Years 6 Years 6 Years 
62. Labor records: 


Time books, time sheets, time tickets, time cards, 
work orders, overtime tickets, job tickets, check 
rolls, workmen’s reports, and other similar papers 
pertaining to services of officers and — ees, 


(see item 20).. Tess ki ahedehdaes ec. a ee 3 Years 3 Years 3 Years 
63. Pay roll records: 

(a) Pay rolls and summaries (see item 20)......... 6 Years 6 years if separate 6 Years 6 Years 

(b) Applications and authorities for changes in pay from vouchers 
rolls, lists, summaries and reports of changes 
in pay rolls and records of authorized positions 6 Years Destroy at option 6 Years 6 Years 

(c) Applications for pay roll changes not authorized Destroy at option Destroy at option Destroy at option Destroy at option 

(d) Records and memoranda pertaining to deduc- | 
tions from pay rolls... te Destroy at option Destroy at option Destroy at option Destroy at option 


(e) Receipted pay checks, receipted time tickets, 
certificates issued for wages, discharge tickets, 
and other evidences of payments for services 


rendered by employees. 6 Years 6 Years 6 Years 6 Years 

(f) Comparative or analytical statements of pay 
rolls. . 3 Years Destroy at option 3 Years 3 Years 

(g) Receipts ‘for pay rolls and pay “checks, “also | 
records thereof. . 3 .. Destroy at.option Destroy at option Destroy at option Destroy at option 


64. Distribution of cmialiianes a mitiniel s saa stouilen: | 


(a) Journals, ledgers, and other records showing the 

detailed distribution of expenditures for ma- 

terial and supplies including memoranda and 

memorandum — sheets (see item 

20)... CDeae ae . 6 Years 6 Years 6 Years 6 Years 
(b) Work aioe job tickets, pers veniath 

material disbursement tickets, and other pap- 

ers covering the application of material and 

supplies, if transcribed in detail to records 

covered in item (a) above (see item 20)...... 1 Year 3 Years 3 Years 3 Years 

65. Assignments, attachments, and garnishments: 


(a) Record of assignments, attachments, and gar- 

nishments of employees’ salaries. . ve 3 Years 3 Years 3 Years 3 Years 
(b) Files containing assignments, attachments, gar- 

nishments, notices of suits, notices of release, 

and correspondence relating thereto......... 3 Years 3 Years 3 Years 3 Years | 
(c) Minors’ salary releases...................... Destroy at option Destroy at option Destroy at option Destroy at option 


66. Authorized expenses: 
(a) Records, statements and advices of authorized 
expenses by divisions, districts, departments, 
offices, and otherwise, which form the basis 
charges to accounts. . Permanently Omitted Permanently Permanently 
(b) Requests and authorities for expenditures for 
incidental expenses, repairs, etc., not covered 
by estimates provided for in item 21 and not 3 
used for making charges to accounts. ....... Destroy at option Omitted Destroy at option Destroy at option 
67. Claims: 
(a) Claims registers, card or book indexes, and other 
records in connection with the recording of 
overcharge, damage, personal injury, and other 


claims presented against utilities except as 
provided for in item 44.................... Permanently Permanently Permanently Permanently | 
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EXPENDITURES 


67. Claims:—(Continued) 

(b) All papers substantiating claims whether such 
papers are attached to vouchers or filed sepa- 
rately (see item 60-c), except as provided for 
in item 44. . os PERE PP ee Oe PP 

Note-——It is not intended that documents compris- 

ing claims, substantiating their validity, or ac- 
cumulated in the progress of investigation shall 
be retained permanently. 

68. Records of accidents, damages, and injuries: 

(a) Reports and statements regarding accidents, 
when not necessary to support claims or 
vouchers (see item 127)................... 


(b) Records of damages to company property or 
property of others, also reports and state- 
ments of employees and witnesses regarding 
damages to company property or property of 
others, when not necessary to support claims 
or vouchers......... 


(c) Reports and statements regarding personal in- 
juries, when not necessary to support claims 
or vouchers. . wins sakia am baat ih aan 


PURCHASES AND STORES 


70. Material ledgers: 


(a) Records of material and supplies received, issued 
and on hand. . beatae i ahha 

(b) Records of mateiel and marion 1 receiv ved, is- 
sued, and on hand at branch ey — 
ments. . 


71. Purchase and tes: 


(a) Copies of orders for the — of material and 
supplies. . 
(b) Invoices fer material wad supplies purchased, 
and records or reports of such invoices. 
(c) Authorities for the sale of scrap and naleatel mad 
supplies. . ae aig 
(d) Price records of perchains (file cesien).. SE pee | 
(e) Advices from individuals and companies ac- 
knowledging receipt of orders for material and 
supplies, notices of shipment, packing alps, 
and copies of bills of lading. . 
(f) Bids and offers for the sale or purchase of ma- 
terial and supplies. . 
(g) Contracts for the purchase or le of ‘mabeial 
ty supplies. . 
. Contracts tee etetial und ie capital 
purposes. . a ta cau baa ee wed 


2. Contracts for other material. . 

(h) Advices or requisitions from storekeeper and 
others for the eased of material and sup- 
plies. . 


(i) Lists or ena < invoices i tenneniiiel e or 
from storekeepers or others. . 

(j) Receipts or delivery tickets lesued Ser material 
and supplies received in installments and sub- 
sequently surrendered with and in support of 
invoices or bills showing full information. . 

(k) Freight bills covering segs on material wad 
supplies. . ; 

Note-—The furnishing of freight bills j in  sippert of 
claims on transportation companies is not con- 
sidered a destruction of records provided copies of 

such bills are retained in lieu thereof. 


6 years after settle- 
ment or rejection 


Destroy at option 


Destroy at option 


Destroy at option 


6 Years 


3 Years 


3 Years 
Permanently 


3 Years 
Permanently 


Destroy at option 
3 Years 


Permanently 


3 years after expendi- 
ture has been cap- 


italized 
Destroy at option 


3 Years 


Destroy at option 


Destroy at option 


Permanently 


6 years after settle- 
ment or rejection 


6 years after settle- 
ment or rejection 
(see item 60-c) 


6 years after settle- 
ment or rejection 
(see item 60-c) 


Omitted 


6 Years 


Omitted 


3 Years 
Permanently 


Destroy at option 
Destroy at option 


Destroy at option 
Destroy at opticn 
Permanently 


Permanently 


Destroy at option 


Destroy at option 


Destroy at option 


Destroy at option 


Permanently 


6 years after settle- 6 years after settle- 


ment or rejection ment or rejection 

Destroy at option Destroy at option 
Destroy at option Destroy at option 
Destroy at option Destroy at option 
Permanently Permanently 

3 Years 3 Years 

3 Years 3 Years 
Permanently Permanently 

3 Years 3 Years 
Permanently Permanently 
Destroy at opticn Destroy at option 

3 Years 3 Years 
Permanently Permanently 
Permanently Omitted 
Permanently Omitted 

3 Years 3 Years 

Destroy at opticn Destroy at option 
Destroy at option Destroy at option 
Permanently Permanently 
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Pennsylvania 
Electric Association 


National Electric 
Light Association 


Public Utility Commission 
State of Massachusetts 


PURCHASES AND STORES 


71. Purchase and sales:—Continued 

(1) Copies of notices to supply houses of material 
and supplies returned for credit or repair...... 

(m) Copies of shipping instructions and acknowledg- 
ments thereof. . 

(n) Summaries and distribution sheets and credit 
memoranda of material and supplies sold or 
returned to supply houses for credit.......... 


(o) Records and reports used for checking and trac- 
ing material and supplies covered by invoices 
provided for in item (b) above............. 


72. Material and supplies received and issued: 
(a) Records and reports of materials and supplies 
received. . 
(b) Records and reports 0 of materials and d supplies 
issued. . 


1. Material issued for capital purposes..... . . 


2. Material issued for other purposes. . 

(c) Records and reports of materials and supplies 
transferred from one department storeroom 
or division to another. . 

(d) Requisitions and receipts for materials and sup- 
plies issued and receipts for materials and 
supplies returned, if summarized into records 
covered by items (a) and (b) above, except as 
provided for in item 20.. 

(e) Price records of materials and supplies ‘issued 
(file copies). . 

(f) Records and reports ‘of materials recovered and 
returned to stock, if transcribed in detail to 
records covered in item (a) above. . 


(g) Records of inspecting and testing materials and 
I iri kid ap de's snk ebaalas Sees 

(h) Minor records and reports pertaining to ma- 
terials and supplies, not involving costs or dis- 
position such as reports of unfilled requisi- 
tions, authorities for additions to stock, store- 
room records of requisitions, estimates of fu- 
ture requirements, articles required by field 
forces, records or material disbursement and 
recovery tickets used and on hand and similar 
records. . 

(i) Records and reports of materials and supplies 
issued to individuals or gangs of employees to 
be accounted for when the materials and sup- 
plies are applied or returned to stock. ....... 


73. Inventories of materials and supplies: 

(a) General inventories of materials and supplies on 
hand, with record of adjustments between ac- 
counts. . 

(b) Stock cards, inventory cards, and other detailed 
records pertaining to the taking of inventories 
if abstracted into records covered by (a) above 

(c) Minor inventories of materials and supplies on 
hand, and reports and memoranda siti 
thereto, if not used for adjustments. . . 


(d) Records, reports, statements, and summaries of 
overstock items. . 


STATISTICS 


80. Reports to state regulatory bodies and other govern- 
mental authorities: 
(a) Annual financial, operating, and statistical re- 
ports, file copies of, and supporting papers. .. . 
(b) Monthly reports of operating revenues and ex- 
penses, file copies of, and supporting papers. . 


(c) Monthly or periodical reports regarding acci- 
dents, file copies of, and supporting papers.. . 


Destroy at option Destroy at option Destroy at option 


Destroy at option Destroy at option Destroy at option 


One year after expend- Permanently 
iture has been ap- 

proved by commis- 

sion 


Permanently 


Destroy at eption Destroy at option Destroy at option 


Destroy at option Destroy at option Permanently 
Permanently One year after expend- Permanently 
iture has been cap- 
italized 
3 years after expendi- One year after expend- Omitted 
ture has been cap- _iture has been cap- 
italized italized 
Destroy at option Destroy at option Omitted 
3 Years Destroy at option 3 Years 
1 Year Destroy at option 1 Year 
Permanently Omitted Permanently 
3 Years One year after expend- 3 Years 
iture has been cap- 
italized 
3 Years Destroy at option 3 Years 


Destroy at option Destroy at option Destroy at option 


Optional after being 
accounted for 


Optional after being 
accounted for 


Optional after being 
accounted for 


6 Years 6 Years 6 Years 

1 Year 1 Year 1 Year 

1 Year 1 Year 1 Year 

Destroy at option Omitted Destroy at option 
Permanently Permanently Permanently 


1 year after current 
year 


1 year after current 
year 


1 year after current 
year 
3 Years 


3 Years 3 Years 


Interstate Commerce 


Commission 


Destroy at option 


Destroy at option 


Permanently 


Destroy at option 


Permanently 


Permanently 


Omitted 


Omitted 


3 Years 


1 Year 


Permanently 


3 Years 


3 Years 


Destroy at option 


Optional after being ac- 


counted for 


6 Years 


1 Year 


1 Year 


Destroy at option 


Permanently 


1 year after current year 


3 Years 
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Pennsylvania Public Utility Commission National Electric Interstate Commerce | 
Description of Accounts, Etc. Electric Association State of Massachusetts Light Association Commission | 
STATISTICS | 
80. Reports to state regulatory bodies and other govern- | 
mental authorities: —Continued | 
(d) Monthly or periodical reports regarding em- | 
ployees and salaries, file _ of, and sup- | 

porting papers. . 3 Years 3 Years 3 Years 3 Years 
(e) Reports regarding seintiiven “ proceeds hs 

sale of authorized securities, file copies of, 

and supporting papers. . Permanently Permanently Permanently Permanently | 
(f) Other papers, file copies an per superiinn | 
papers. . 6 Years 6 Years 6 Years 4 Years | 
(g) Reports of seubiete wills added ind velieied: | 
completion of property changes and statements | 
of charges and credits to the investment ac- 
count, file copies of, and supporting papers.. Permanently Permanently Permanently Permanently | 
1. Reports to stockholders: | 
(a) Annual reports or statements to stockholders, | 
file copies of, and supporting papers...... .. . Permanently Permanently Permanently Permanently | 


(b) Written requests for copies of, and acknowledg- 
ments of receipt of, reports to stockholders. . . 


82. Monthly, annual or other periodical financial reports 
or statements, — or otherwise, and 

supporting papers. . 
Note-—The supporting papers tebeved “1 in ‘won 
115, 116, and 117, are the separate detailed re- 
ports and statements, not elsewhere provided for 
herein, which are essential to a verification and 
analysis of the reports, etc., referred to in those 

items. 


GO 


3. Working papers, (i. e. preliminary drafts, memoranda, 
etc.) prepared in connection with the compilation of 
reports and statements covered by items 115, 116, 
and 117, but which are not necessary to directly sup- 
port such reports and statements (see note following 
SE WEE ono Foes Sk ee Be 


4. Miscellaneous statistical reports, statements and sum- 
maries (not otherwise provided for herein) used by 
officials and department heads for administrative 
purposes only and not entering the accounts of the 
company. aS. aaicd owen es aes 


x 


o 


5. Tabulating cards: 

Tabulating cards used in the compilation of statistics 
and other data when the results are transcribed to 
other records covered by these regulations...... . 


MISCELLANEOUS 
90. Instructions to employees and others: 

(a) Books and circulars of instruction to employees 
and others, in the general file of the depart- 
ment in which the complete official file is main- 
tained, except as provided for in item 128... 

(b) Circulars and notices of instructions to em- 
ployees on matters of discipline, deportment, 
me Gee Sa ovo cae os ce eee ee 


—_ 
oe 


1. Records of auxiliary and other operations: 
Records summarizing the results of operations other 
than electric operations....... .. 


Note—Ledgers, journals, sbetrente, veneite, egeeh- 
ers, etc., shall be retained for the same period as 
are provided for similar documents elsewhere in 
these regulations. 


92. Benefit, hospital, and insurance departments: 

Records of employees’ benefit, hospital, and insur- 
ance departments, other than records supporting 
the receipt and disbursement of funds and records 
provided for in item 68....... .. 


Note—The records supporting the vende al & 
bursement of funds shall be retained for the same 
periods as are provided for similar records else- 
where in these regulations. 


Destroy at option 


6 Years 


Destroy at option 


Destroy at option 


1 Year 


1 Year 


Destroy at option 


6 Years 


1 Year 


Destroy at option 


6 Years 


Destroy at option 


Destroy at option 


1 Year 


Destroy at option 


Destroy at option 


* 


6 Years 


1 Year 


Destroy at option 


6 Years 


Destroy at option 


Destroy at option 


] Year 


6 years after expira- 
tion or cancellation 


Destroy at option 


6 Years 


1 Year 


Destroy at option 


6 Years 


Destroy at option 


Destroy at option 


1 Year 


6 years after expiration 
or cancellation 


Destroy at option 


6 Years 


1 Year 
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National Electric 
Light Association 


Public Utility Commission 
State of Massachusetts 
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Description of Accounts, Ete. 


MISCELLANEOUS 
| 93. Data on destruction of records: 

(a) Written authorities, cancellation of authorities, | 
certificates of destruction; reports of destruc- | 
tion, records of appointment of executive offi- 
cers and committees having supervision of the 
destruction of records, bulletins, circulars, 
instructions and lists or schedules of forms, 
and records pertaining to the destruction of 
the utility’s records, in the general file of the 
department i in which the complete official file 
is maintained. . 

(b) Records and menncranda relating to the p prepara- 
tion and issuance of bulletins, circulars, etc., 
covered by item (a) above; also minor records 
and memoranda pertaining to the compliance 
with the requirements of such bulletins and 
circulars. .... s Sead 25 6 aR Ke 

94. Records of employees: 

(a) Employees’ service records and rosters showing 
positions filled, attendance, length of service, 
and other relative data. .. 

94. Records of employees:—Continued 

(b) Applications for employment, schedules of work- 
ing hours, efficiency records, photographs and 
other identification records, and all other mis- 
cellaneous records pertaining to employees... 

95. Other miscellaneous records: 

(a) Records, reports, and statements pertaining to 
construction or maintenance work performed 
by the utility for others. . 


Permanently Permanently Permanently Permanently 


Destroy at option Destroy at option Destroy at option Destroy at option 


3 Years Destroy at option 3 Years 6 Years 


3 Years Destroy at option 3 Years Optional 


For the periods pre- 
scribed for similar 
records pertaining to 
operating expenses 


For the periods pre- 
scribed for similar 
records pertaining to 
operating expenses 


For the periods pre- 
scribed for similar 
records pertaining to 
operating expenses 


For the periods pre- 
scribed for similar 
records pertaining to 
operating expenses. 


(b) 


Records and reports pertaining to motor and 
other vehicles and their equipment, such as 
tires, oil, gasoline, and batteries, when such 
records and reports are not used in determin- 
ing ee or credits to the accounts of the 


company. Destroy at option Destroy at option Destroy at option Destroy at option 
(c) Receipts for records mre papers teupe varity. re- 

moved from file, when records and papers have 

been returned. a pe Destroy at option Destroy at option Destroy at option Destroy at option 
(d) Receipts and records pertaining { to , ddlivery of 

articles to employees, such as badges, keys, 

and material receipt books. . Destroy at option Destroy at option Destroy at option Destroy at option 
(e) Receipts for registered mail, express packages 

etc.. Jestroy at option Destroy at opticn Destroy at option Destroy at option 
(f) Passes oe bidhdinens: or Rpatti aires of the company, 

surrendered upon or after use. Destroy at option Destroy at option Destroy at option Destroy at option 
(g) Records of building space occupied Destroy at option Destroy at option Destroy at option Destroy at option 
(h) Lunch tickets redeered, after summary into _ 

accounting classifications. . Destroy at option Destroy at option Destroy at option Destroy at option 
(i) Records of lunch tickets cn hand sad receigit 

for tickets issued. . Destroy at option Destroy at option Destroy at option Destroy at option 
(j) Unissued lunch aii ; Destroy at option Destroy at option Destroy at option Destroy at option 
(k) Records of mileage ad tien tremens ration n 

used. . iS OEE Riles beth tess co's RO at option Destroy at option Destroy at opticn Destroy at option 
(1) Adding machine lists and memoranda of com- 

pilations by mechanical devices if not used as 

summaries to support entries to the accounts Destroy at option Destroy at option Destroy at option Destroy at option 
(m) Organization diagrams, ae records, and 

mailing lists. . me? Ge Jestroy at option Destroy at option Destroy at option Destroy at option 
(n) Records of teres vend by the. company. Destroy at option Jestroy at option Destroy at option Destroy at option 
(o) Records and reports of fire drills. Destroy at option Destroy at option Destroy at option Destroy at option 
(p) Records of postage stamps received in pay ment 

of bills and records of stamps purchased, when 

not necessary to support vouchers... .. Destroy at option Destroy at option Destroy at option Destroy at option 
(q) Transmittal lists or forms used for indicating 

papers and records forwarded from one de- 

partment to another, provided such lists or 

forms do not contain data affecting the ac- 

counts of the company........... Destroy at option Destroy at option Destroy at option Destroy at option 
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Interstate Commerce 
Commission 


National Electric 
Light Association 


MISCELLANEOUS 


96. Duplicate accounts, records, and memoranda: 
Duplicate copies of accounts, records, and memoranda 
listed in this report, if all information on such 
duplicates is contained on the originals or other 
copies retained, and if such duplicates are not 
specifically provided for in these regulations. .. .. . 
Note—In destroying dup.icate copies utility may 
| dispense with the written authorities and the cer- 
| tificates of destruction. The originals (or one true 
| copy) shall be retained for the respective periods 
named for such records in the regulations. 


| 97. Correspondence: 


(a) Correspondence and records thereof relating to. 
subjects listed in items 1 to 96, inclusive. . 


(b) Stenographers’ notebook and phonograph and 
other mechanical device records. . 

(c) Extra copies of letters, etc., used ne wnadoe or 
following up correspondence, or for other pur- 
poses, if original or other copies are retained 
as provided for in item (a) above........... 


Destroy at option 


Destroy at option 


Destroy at option 


Destroy at option Destroy at option Destroy at option 


For the period pre- For the period pre- For the period pre- For the period pre- 
scribed for the item 
to which it relates 


scri ed for the item 
to which it relates 


scribed for the item 
to which it relates 


scribed for the item 
to which it relates 


Destroy at option Destroy at option Destroy at option 


Destroy at option Destroy at option Destroy at option 


Customers’ Records* 


FTER a review of the work accomplished by previous com- 
mittees studying subjects relating to customers’ records, the 
Customers’ Records Committee selected for study the follow- 
ing subjects which are grouped under their appropriate headings: 


Credits and Collections 


Are cash deposits to secure customers’ accounts desirable? 

Does the allowing of cash discounts on service bills induce the 
customer to pay current bills more promptly? 

Is the presentation and collection of current service bills by 
collectors a good business practice? 

The section of the report on the above subject was prepared 
by Mr. F. L. Nagle, Supervisor of the Credit and Collection 
Bureau, Portland Gas & Coke Company. 


Bi-Monthly Billing 

For some time past, bi-monthly billing has been the subject of 
much discussion in the Accounting Section. It was the opinion 
of the committee that advantage should be taken of the ten years 
experience with bi-monthly billing of one of our member com- 
panies and present a report based on facts gained by such actual 
experience. 

The section of the report on the above subject was prepared by 
Mr. N. B. Whittier, Office Manager, Portland Electric Power 
Company. 


Wrinkles in Customers’ Billing and Bookkeeping 


Although the subject of preparation of customers’ bills and main- 
taining customers’ ledgers has been quite thoroughly studied dur- 
ing past years, it was the opinion of the committee that publicity 
should be given to minor innovations or “wrinkles” in this field. 
Several such “wrinkles” were studied, although the committee 
is prepared to report on only one. 

The section of the report on the above subject was prepared by 
Mr. C. R. Johnson, Supervisor of the Bookkeeping Bureau, Port- 
land Gas & Coke Company. 


CREDIT AND COLLECTION 
Cash Deposit 
The securing of customers’ service accounts with a cash de- 
posit is an old practice, and followed by practically all public 
utility companies where the service charge cannot be made in 


*Report of Customers Record Committee: 
Gas & Coke Co.; W. E. Cook, Spokane Gas & 
Gas Co.; R. J. Fobel., Tucson Gas, El. Lt. 
G. & F. Co.; C. R. Johnson, Portland G. & 


F. L. Nagel, Chairman, Portland 
Fuel Co.; L. Dailey, So. Counties 
& Pr. Co.; Theo. Hoag, Spokane 
C. Co.; C. T. Krymer, §S. D. ee 


G. & E. Co.: J. W. Malone, B. C. El. Pr. & G. Co, : O. L. Moore, L. A. G, 
E. Corp.; W. F. Sheldon, P. G. & E. Co.; N. B., Whittier. Portland El, Pr. Oe, 


advance. The degree of its use varies, however, according to the 
customer policy of public utility company in question. Some com- 
panies have an iron clad rule to the effect that all service accounts 
shall be secured with a cash deposit; others have a looser policy, 
accepting some accounts without security, depending on the cus- 
tomer’s prominence in the community. Of these two, I would 
prefer the first, as it does not discriminate and cannot offend any- 
one because of his social standing. Still other companies will 
permit all applicants for service to establish their credit in the 
same manner as they could if buying their household necessities. 

It is the last of these systems that I would advocate. It is to 
my mind the soundest business method and eliminates the chance 
of unfavorable criticism on the grounds of discrimination. A 
public utility company is in the business of selling to its customers 
a service of equivalent importance with any other necessity of 
life. It enjoys, because of the nature of its business, a monopoly, 
thus laying itself open to constant criticism from a class of people 
who would make political capital of any distrust that they could 
create against the company; consequently, any opportunity for 
creating customer good will should be taken advantage of. To 
permit a customer to establish his credit inj the same manner as 
he may with the grocer, the butcher, or the clothier, is doing much 
to bring him closer to you. It is the starting point of good public 
relations with the company, and a good impression made at such 
time will withstand considerable subsequent agitation on the part 
of the busybody who would incite enmity towards the company. 

To me the credit and collection problem of the small merchant, 
supplying household necessities, and of the public utility company 
supplying service for the operation of the household, are analogous. 
Both have good and both have bad customers. Because of the 
bad customers that they have, however, the good should not suffer. 
It is the problem of both to ferret out the poor pay, and in the 
case of the public utility company, to ask for the cash security 
deposit, while the merchant may send his wares C.O.D. 


Discount on Current Service Bills 


I do not think that the cash discount allowed by some com- 
panies to customers paying their service bills within a given time 
causes the customer to pay his bill more promptly. On the con- 
trary, it is my belief that in many cases it is the cause for delay 
in payment. I believe that the appearance of a discount expira- 
tion date on the customer’s service bill has the psychological effect 
of delaying payment on the bill. 

To illustrate, we will assume that a customer, who, in most 
cases, is the housewife, receives her monthly service bill. She 
reads “no discount after June 12th.” The first reaction is that 
the bill need not be paid until the 12th, whereas if the customer 
had read that from May Ist to June Ist her service bill amounts 
to dollars, what is the reaction? Her thoughts are of 
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payment, and as a result the bill is considered with such bills as 
should be paid at once. 

To further illustrate, let me tell of the case of two public utility 
companies of equal size operating in adjacent territories, supply- 
ing to the same class of citizens: one company allows the cash 
discount, while the other does not, which recently came to my 
attention. I am told that in the case of the company not granting 
a discount for prompt payment, the bills are usually paid before 
the bills of the other company, granting the discount, are paid. 
I believe that the discount is a breeder of complaints often result- 
ing in ill will toward the company. Customers seem to get the 
idea that when they lose their discount, the company is unduly 
profiting at their expense. Many of them will remit the net of 
their bills days after the expiration of the discount period, which 
results in the necessity of calling the matter to the customer’s atten- 
tion, thus bringing about an antagonistic customer contact. 


Presentation and Collection of Current Bills by Collectors 


Is the system of presenting and collecting customer’s current 
service bills good business practice? As my experience with this 
this system is limited, I will give you my observations for what 
they are worth and let you be the judge. 


It appears to me that this method of presenting to customers 
the monthly statement, and attempting to make collection at such 
time, is not the best practice, either economically or from the point 
of creating good public relations. It is a practice now carried on 
by very few merchants and would appear to me to be resented 
by the average housewife. It necessitates a visit to the premises 
and, consequently, a summoning of the customer to the door, an 
annoyance which the average housewife resents. She may be in 
some remote part of the house and hear the pealing of the door- 
bell, obliging her to go to the door to be confronted by a bill 
collector. Now to me, it would seem bad enough to be called 
from the attic or from the basement, where the family washing is 
being done, at the summons of a past due bill collector; but to 
be called there at the instance of a collector with a bill which 
has just been rendered and is hardly due, it seems would cause 
much antagonism toward the company. 


I have spoken with some of the representatives of companies 
following this procedure. They say that they notice very little 
resentment on the part of the customer toward the collector. 
That, I believe, is due to the length of time it has been carried 
on. The customer has put up with it since he first had the gas 
turned on. He considers it as part of the inconvenience that the 
luxury of using gas service brings with it. Should you, however, 
try to inaugurate such a system in a district not previovsly having 
had it, I believe you would meet with much objection and com- 
plaint. 

One of our companies had about 150 accounts, which were 
carried in this manner. To eliminate them, I instructed a collector 
to present the bill to the customer and inform him that in the 
future his bills would be delivered in accordance with our estab- 
lished practice. Of this number only four voiced objection, one 
because he was shortly to discontinue business and did not want 
to change until then; another said that if the collector did not 
ca!l he might spend the money for something else; and the re- 
maining two objected because it was a measure of economy— 
they feared that because of this change of system, someone in our 
organization would lose his job. These four objections were from 
small shop keepers. Not one complaint because of the change was 
received from a residence customer. In fact, a number of com- 
mendations favorable to the change in the system were received. 


That the customer is not favorable to having a current bill 
collector call at his residence is demonstrated by the large number 
of “No Agents or Solicitors Wanted” signs found in the residence 
district of the average city. 

It is said, in favor of the system, that good will is built up 
because of the contact between the customer and the company 
through its collectors, that grievances and matters of interest to 
the company come to its attention, which would not otherwise 
be heard of. It would seem to me that much grief would be 
resurrected and dug up to hurl at this current bill collector, which 
otherwise would not be thought of. The bill collector contact is 
always more or less antagonistic, he coming to the house to take 
something away—Money, Money, is what they are all after. 
Hence, I do not think that a great amount of favorable contact can 
here be created. 

I believe a good substitution for the current bill collector is 
the establishment of pay stations at convenient, strategic locations 
throughout the company’s territory, with good merchants, prefer- 
ably in drug sores, because of the many hours during which their 
establishments are open for business, at which time the customer 
can pay his bill. Such stations may be visited frequently by a rep- 
resentative of the company on a good will tour, who could do 
much to build up good public relations. 


BI-MONTHLY BILLING 


It is possible for public utilities to effect considerable economies 
in customers’ accounting costs by rendering bills for periods longer 
than one month. It has long been the practice with certain gas 
and water utilities to render bills on a bi-monthly and even 
quarterly basis. During the war period, at least three large 
electric utilities adopted bi-monthly billing, and one resorted to 
quarterly billing as an emergency measure. Each of these utilities 
still maintains the plan and is satisfied that it is economical and 
feasible. 

Bi-monthly billing for public utilities is ordinarily restricted to 
residential consumers and small business houses in_ residential 
sections. Not only would the majority of large commercial and 
industrial houses insist upon monthly statements, but the amount 
of revenue involved is too great to justify any saving in account- 
ing costs which might result from a longer billing period. 


With a bi-monthly plan, therefore, a city is usually divided into 
two areas, one representing the business district, which is billed 
monthly, and the other, the residential area, which is billed on a 
bi-monthly basis. Should it be considered advisable to read and 
bill all commercial accounts in the residential area on a monthly 
basis, this can still be accomplished more economically than if all 
accounts are handled monthly. 

The direct economies resulting from bi-monthly billing are quite 
easy to compute and would occur in the following accounts: 


1. Meter reading. 

Bookkeeping labor. 

Cashiering. 

Stationery, printing and addressographing. 
Postage and billing distributing. 
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The saving in stationery, printing and postage is in direct pro- 
portion to the number of bills rendered. With respect to meter 
reading, it is necessary to take into consideration the character of 
the districts involved, the saving being one-half of the time re- 
quired to read the residential areas. 


With bi-monthly billing, the ledgers need to be closed only once 
every two months. There is a saving, therefore, of 50 per cent 
of the clerical help required in billing, posting cash, balancing 
and abstracting and classifying revenues on the ledgers pertain- 
ing to the residential areas. No saving will be made in the labor 
required to secure contracts, open and close ledger accounts and 
to render final bills. 

While the advantages of bi-monthly billing are quite apparent, 
the disadvantages and the factors which must be taken into con- 
sideration before adopting the plan are intangible and difficult 
to evaluate. These conditions tend to offset the economies from 
bi-monthly billing and would become relatively more important 
if the billing period were still further extended. 


1. Nature of Population 


The degree of stability and permanence of the population re- 
quire considerable thought in determining the length of the billing 
period. At vacation resorts, where the population is highly 
transient, it is frequently necessary to render bills as often as 
once a week. Similarly, in towns and cities where the population 
has a tendency to migrate with the seasons, bills must be rendered 
more frequently than is necessary in a stable community. 


Industrial conditions also have a direct bearing upon the 
problem, as for instance, in a small town where the majority of 
the people are dependent upon a single industry for their support. 
Consideration must be given in this instance to the possibility of 
such an industry being shut down at intervals. Occasionally, two 
or more industrial centers are located close together and there is 
a tendency for the wage earning population to shift from one city 
to the other in accordance with the working conditions. 

In general it may be said, however, that bi-monthly billing is 
practicable in stable agricultural communities and in cities and 
towns of any size enjoying diversified industrial conditions. 


2. Amount of Average Monthly Bills 


Bi-monthly billing is particularly adaptable to water companies 
because the average monthly bill is relatively small. The ad- 
vantages of bi-monthy billing might disappear if applied to a 
combination service company serving water, electricity and gas 
with a relatively large number of househeating customers. It is 
extremely difficult to determine just how high the average monthly 
residential bill for a company may be before bi-monthly billing 
would become impracticable. The yearly average residential bill 
of the Portland Electric Power Company is $28.45. The highest 
is approximately $500.00, of course exceptions can be made of the 
large residential customers although this company has not, as vet, 
found it necessary to do so. 
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Collections and Losses From Bad Debts 


There is no reason for any appreciable increase in the losses 
from bad debts under bi-monthly billing. It is true that the 
average amount charged off as uncollectible is probably greater, 
but it is our experience that the total loss is kept within reasonable 
bounds. Our accrual for uncollectible accounts has never exceeded 
one-half of one per cent and during the greater period it has 
been less. 

The position of the collection department is really strengthened 
with bi-monthly billing in that each collection represents a two- 
month bill and the accounts are handled only half as often. In- 
asmuch as the customer has been extended a longer period of 
credit, the collection department is justified in exerting more pres- 
sure and can secure better results with fewer calls. 

Some difficulty arises from the fact that the company is out of 
touch with its customers for a longer period of time. If a cus- 
tomer moves without notifying the company, the fact may not be 
known until two months later. Instances even occur where cus- 
tomers move in and out of a residence between the two meter 
reading dates. Such instances cause considerable confusion, and 
require adjustments to be made with the customers. 


4. Restriction of Working Capital 


Bi-monthly billing necessarily ties up half of one month’s revenue 
and the interest on such cash withdrawn from working capital 
must be considered an additional cost of this plan. 


Effect on Sales 


The sales department is inclined to feel that bi-monthly billing 
tends to reduce the amount of energy used and to build up a 
possible sales resistance to the use of additional appliances in that 
the customer is apt to consider his two-month bill as a regular 
monthly statement. It is to be expected that there would be a 
tendency on the part of some customers to forget that the bill 
covers a two months’ period, during the period following the 
transition, but we experience no serious difhculty from this source 
even though we operate in competition with another utility which 
bills on a monthly basis. 

After examining the average residential consumption in terri- 
tories where these two companies compete for business, I am con- 
vinced that the billing period has no appreciable effect on the 


amount of energy consumed. I am also inclined to believe that 
this objection is more imaginary than real. 


6. Public Relations and Complaints 


Like most changes in policies of this sort, the public reaction to 
bi-monthly billing; will depend upon the present status of public 
relations and the manner of presentation. Caution is necessary 
if there has been a recent change in the management or if the 
company is subject to public criticism. However, a company 
which enjoys the confidence of its customers should find it easy to 
explain to them that they are actually being allowed an additional 
month’s credit, and are saved the inconvenience of paying their 
account each month. If a reduction in the rates is contemplated, 
this would afford an ideal opportunity to inaugurate the bi- 
monthly billing plan. 

Unquestionably, there are a number of people who would prefer 
to have their bills rendered monthly. They may operate their 
homes closely on a budget plan and would like to include their 
electric bill in each month’s expenditures. On the other hand there 
are people who appreciate the convenience of making only six 
payments a year, instead of twelve and would even like to handle 
other small monthly charges on the same basis. We cannot satisfy 
all of the people, nor do I think that the sentiment is strong enough 
either way to have any material bearing upon the company’s 
policy. Fortunately the majority of the people are reasonable and 
can appreciate the company’s desire to economize so far as is 
practicable. If a customer is quite insistent upon paying monthly, 
we suggest that an average month'y payment be made on account 
during the unbilled month. This appears on his subsequent bill 
as a credit balance, leaving the net amount to be paid. Public 
utilities find it practicable to employ continuous billing although 
there are always some customers who complain because their bill 
does not cover a calendar month. 

It would be misleading to contend that with half as many bills 
being rendered each month, there should be half as many com- 
plaints from the customers. Attention has already been called to 
the fact that there is a tendency for the difficulties to increase 
in connection with customers moving without notifying the com- 
pany. To this should be added the fact that the first bill to a new 
tenant may cover a three or four-month period, unless a special 
reading is obtained. 

It may also be contended that a 10 per cent increase is more 
noticeable on a two-month bill than on one for half the amount 
on a one month bill and that the customer would be more likely 
to complain about an increase of $1.00 on a $10.00 bill than he 
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would of 50c on a $5.00 bill. This is only a conjecture which 
need not be given serious consideration. 

Even after taking all of these adverse factors into consideration 
it is still reasonable to expect that with fewer bills being handled 
each month, there should be fewer errors and complaints from the 
customers. 


7. Merchandise Billing and Advertising 


I doubt very much if any collection department would approve 
of bi-monthly billing for merchandise and installment accounts. 
The amount of the bill rendered is a determining factor in this 
instance because two monthly merchandise installments together 
with a two-month bill for service would present a real collection 
problem. Joint merchandise and service billing is therefore im- 
practicable with bi-monthly billing. 

Another objection which might be raised to bi-monthly billing is 
the fact that it is impossible for the sales department to circularize 
all customers in one month together with the bills. It would be 
necessary to make a special mailing at additional cost, in order to 
reach the remaining half of the customers. 


Summation 


Any accountant who makes an estimate of the direct savings 
from bi-monthly billing will probably be surprised at the result. 
Estimates have been prepared by various companies which indi- 
cated a gross saving of $1.00 per customer per year, although in 
our own company, the saving does not exceed 50c per customer. 
Naturally the saving per customer varies with the cost per cus- 
tomer of the billing and bookkeeping plan in use. 

Taking an estimate of 50c per customer, I doubt if any reason- 
able valuation placed upon the tangible and intangible disadvan- 
tages could approach the savings which can be effected. Certain- 
ly we should be fair in our interpretation of the public relations 
angle and give due consideration to the sales manager’s viewpoint, 
even though the facts are on one side against opinions on the 
other. 

Speaking from our more than 10 years experience, I am not yet 
convinced that we should spend $30,000 or more a year in order 
to render monthly bills to our 65,000 customers, nor do I think 
that any utility, operating in a territory that is adaptable to bi- 
monhly billing, can afford to overlook the possible economies from 
this source. 


EVEN CONSUMPTION BILLING 


These few brief remarks could hardly be termed a paper, there- 
fore, they should be considered a “wrinkle” in customers’ billing 
methods. With the application of any mechanical machine system 
to customers’ records it should be remembered that unless every- 
thing is done to keep the machines in constant operation, some of 
the advantages would be lost which might result in not warrant- 
ing the investment in such mechanical equipment. One of the 
many items which should receive serious consideration, is the 
charting of rates by schedules and demands. ‘The ordinary method 
would be to calculate consumptions and print the results on charts 
or in books showing gross, discount (where discounts are allowed), 
and: net amounts as well as consumption to a given point where 
it is practical for the bookkeeping machine operations. 

A company might have in effect many schedules and demands, 
making it almost impossible to compute charts which could be 
readily referred to by the machine operators without their being 
cumbersome. With this idea in mind, the following “wrinkle” or 
plan was devised and is being used satisfactorily by the North- 
western Electric Company and Portland Gas & Coke Company of 
Portland, Oregon, as well as two large utilities in central Cali- 
fornia. The plan is as follows: 

On all regular accounts, even consumption figures, only, are used, 
Wherever meter readers report even readings, no change is neces- 
sary, but where readings are reported which end in odd figures; 
such as, “357” or “453” the readings are advanced to even read- 
ings. It can be seen that by the use of even readings, which, of 
course, result in even consumptions, that the number of charts 
required is reduced one-half or 50 per cent. This is the main 
thought or idea of these few remarks. 

There are a few exceptions which are as follows: On all bill- 
ings “over” or “under” one month, the readings as reported are 
used, although, even in this case probably 50 per cent of such 
readings end in even figures. Also, where minimum bills are con- 
cerned, the actua! readings are used. On accounts that are locked 
or finaled, the actual readings secured are used in rendering such 
final bills, so that the customers are not penalized because of this 
method. By using even consumptions and showing cubic feet, gross 
and discount amounts only (the net figure not being shown as the 
bookkeeping machine makes an automatic subtraction) it is pos- 
sible to print about two and one-third times as many figures on 
each Meilicke chart or card ($” x 10%” in size) as would be pos- 
sible under the other system of showing all amounts and consump- 
tions, both even and odd. 
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One point which probably should be mentioned is that the bill- 
ings are not prefigured for the bookkeeping machine operators, ex- 
cept, of course, where large commercial consumers are concerned. 
In other words, the machine operator registers the present and 
past readings in the machine at which point the machMme makes an 
automatic subtraction, and after observing the result through the 
glass in the front of the machine, the operator refers to the chart 
for such charge and discount amounts. 

As this method has only been in use for a short period of time, 
I am unable to furnish any exact figures as to the labor saving, 
in dollars and cents, resulting from this procedure. I do know 
that when the new commodity rate schedules were put into effect 
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for the Portland Gas & Coke Company, should we have computed 
both odd and even consumptions, there would have been twice the 
number of charts. Of course, where the consumption figure is 
beyond the chart, it is necessary for the bookkeeping machine 
operators to have books for such computations. 

As previously stated, four large utilities on the coast are follow- 
ing this plan as well as a few in the East, and other companies at 
the present time are considering the adoption of this method. 
While the idea is new and may sound radical, yet it is working 
out very satisfactorily for our companies, and so far, we have not 
encountered any difficulties resulting from the adoption of such 
system. 
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Commercial Section 


CrypE H. Potter, Southern Counties Gas Company, General Chairman 
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Domestic Sales Trends* 


HIS year the Domestic Sales Committee continued with some 
amplification the work so capably handled by last year’s 
committee. ‘The situation with respect to decreasing con- 
sumption per consumer and unprofitable consumers has been dis- 
cussed so much within the past few years that we believe every- 
body is fully informed on these phases of the domestic business. 
There are two factors in the building of domestic gas load 
from the standpoint of appliance sales (A) the innumerable 
dealer outlets that play an important part in the sale of 
domestic appliances; and (B) the direct action by the utility 
in the sale of appliances and the building of domestic load. The 
dealer phase must not be overlooked as it is an integral part 
of the industry and is a large factor from the standpoint of load 
added. This report, however, will be confined to part (B) or the 
utility’s activity. The Committee has confined its efforts, therefore, 
to the following: 


(A) Establishing the need of sales research and sales statistics; 

(B) ‘The saturation of the appliance field by geographic div- 
isions; 

(C) Discussion of the economic factors that are contributing 
to a recession of the domestic business; 

(D) Discussion of utility merchandising practices; 

(E) Problem of competition with other fuels; 

(F) Effect of rates on the domestic business; 

(G) Selling the Gas Idea. 


The need of sales research and sales statistics 


“The old intuitive method of business policy is gradually being 
replaced by fact finding because modern business has become too 
complicated for guess work or for rule of thumb method. Progres- 
sive business has lifted a page from the experience of science 
and there is a growing realization that the formulating of suc- 
cessful management policies must be based on accurate and tho- 
rough collection, organization, and interpretation of facts. There is 
a definite trend among progressive organizations to supplant 
opinion as a basis of business judgment with fact finding. As a 
result the executive has essential facts which deal with the internal 
structure of his business as well as information on the external 
economic data which directly or indirectly may affect his opera- 
tions.” (Extract from “Use of Research in Sales Analysis” pre- 
pared by the New England Council.) 


*Report of Committee on Domestic Sales: A. P. Stryker, Chairman, Pacific 
Gas & Electric Company; Sidney Beck, Estate Stove Company; L. Cinq-Mars, 
Humphrey Company; R. W. Coblentz, Washington Gas & Electric Company; 
. H. Dickey, Jr., Hot-N-Kold Corporation; W. L. H. Geldert, Southern Coun- 
ties Gas Company; M. W. Gahan, Coast Counties Gas and Electric Company; 
O. R. C. Grow. Southern Counties Gas Company; M. C. Hancock, Washington 
Gas and Electric Company; E. J. Hinchey, Jas. Graham Mfg. Company; A. 
Hubbs, California Servel, Inc.; S. R. Hutchinson, Seattle Lighting Company; 
W. M. Kapus, Northwest Gas & Electric Equipment Company; Ed Marshall, 
Madera Gas Company; A. C. Miller, Pacific Gas and Electric Company; W. W. 
Norton, Electrogas Furnace Company; C. Roy Ohnimus, Hammer-Bray Com- 
pany; Andrew Kerr, Steiger & Kerr Stove & Foundry Company; John Redd, 
Los Angeles Gas & Electric Corporation; W. F. Suess, Southern California Gas 
Company; H. M. Thomas, Northwest Cities Gas Company. 


Quoting from the Pacific Coast Gas Association’s report of ap- 
pliance sales for the first six months of 1929 “Nothing can be more 
dangerous than inaccurate and incomplete statistics. That it 
would be dangerous to place reliance upon the figures shown above 
will readily be seen by comparing the average number of whole- 
sale outlets with the number of those reported in each group.” 
The Committee cannot help but agree with this statement, and 
they believe that every one present at this meeting will also con- 
cur, it is unfortunate that the Pacific Coast Gas Association with 
its member companies are not in a position to obtain accurate 
data of this nature. If the industry as a whole, or any member 
company, is to progress with the trend of other businesses it is 
essential that some method or system of fact finding be established 
in order that the industry or companies’ operation be _ based 
upon facts rather than opinions and slipshod methods. In this 
connection the Committee sent out a questionnaire asking for cer- 
tain information with respect to the existing domestic situation, 
particularly in regard to the saturation of the appliance field. In 
a great many cases the facts do not appear to be available, some 
companies stated that while the questionnaire suggests information 
which they certainly should have, unfortunately most of the ques- 
tions answered were based upon observation or estimate rather 
than from a source of carefully compiled statistics. 


There seems to be a tendency in most companies to endeavor to 
show what a good job has been done rather than looking the 
facts in the face which, perhaps, do not present such a rosy picture. 
The Committee feels that the industry as a whole and each in- 
dividual member company would benefit materially if we were to 
lay the cards on the table and look the facts in the face. If the 
facts are not available then establish some method for obtaining 
them. 


Saturation of the appliance field by geographical divisions 


This information, of course, is based upon the answers to the 
questionnaire, which are the most authentic figures the Com- 
mittee could obtain. The figures given indicate the percentage 
of the domestic consumers who are using the various types of 
appliances indicated. 


(A) Washington and Oregon 


Percent 
can Tee os. : 70 
Hot Plates and Cookers i 30 
s Tank Water Heaters 50 
Automatic Water Heaters 50 
Auxiliary Heating. 7 
House Heating : | 3 
(B) Northern California 
Percent 
Gas Ranges... a 71 
Hot Plates and Cookers..... > an 
Tank Water Heaters...... tS | 46 
Automatic Water Heaters............ 54 
Auxiliary Heating. deehinn siiccccnipeceel 
House Heating....... sdshbebichniadamtbanieimaiio ae 
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(C) Southern California 
Percent 
ik ig ieee 90 
Hot Plates and Cookers............................ 10 
7. oe Were. ee rg 70 
Automatic Water Heaters........................ 30 
Pima er i scapes 20 
ge AR EERRS eee ee dope dlacumn 87 


(D) Nevada, Utah and Arizona 
(No information available) 


Trend in living conditions contributing to a recession of the domes- 
tic business 


Almost every speaker who touches on the subject of economic 
conditions or business in general makes the statement, which is 
generally accepted, that business today is competition between 
industries for a larger share of the consumer’s dollar. In the 
gas industry, particularly the appliance field, it is not competition 
between two range manufacturers or two water heater manu- 
facturers as to who gets the business, it is a question of whether 
some other industry gets it. For this reason it is particularly 
essential that there be closer cooperation, closer harmony and 
united effort on the part of the members of the industry to 
secure a larger share of the consumer’s dollar. 

The advertising of the automobile manufacturer and oil com- 
panies selling the public on the idea of getting outdoors and 
enjoying life is having a decided effect upon the amount of time 
which people spend in their homes. The electric range manu- 
facturers are nationally advertising the “Come Out of the Kitchen’”’ 
idea, creating in the minds of women a desire for more leisure 
and less household and kitchen drudgery. Both of these things 
have a decided bearing upon the sale of gas appliances and the 
consumption of gas. It is very easy to sell people on things which 
make for less work and more pleasure and it is the industry’s 
problem to present its services in the same light. 

In the metropolitan areas there is a decided trend towards 
apartment house living which affects the gas industry from the 
standpoint of less cooking, centralized water heating rather than 
individual units, the laundry being sent out, etc. 


Utility merchandising practices 


One of the fundamental weaknesses in most utility merchan- 
dising is the interest in volume of merchandise sales rather than 
the permanency of installation. Generally when a utility goes 
into the merchandising business it becomes merchandise-minded 
rather than load-building-minded, and the general tendency is to 
produce large volumes of merchandising business. The Committee 
feels that the interest of the utility and the industry as a whole 
will be much better served if the efforts of the utility in its mer- 
chandising activities are confined to the sale of quality appliances 
which will create satisfaction to the consumer, and make for per- 
manency of installation. 

Installations of quality merchandise, which render an adequate 
and satisfactory service to the consumer, are one of the best 
advertisements and sales helps for the utilization of gas that can 
be found. This, of course, will probably mean some sacrifice 
in volume but in the opinion of the Committee will eventually 
build more load than the sale of cheap, unsatisfactory appliances. 


Competition with other fuels 


This discussion can be divided into three parts, ranges, water 
heaters, and heating. 


A—Ranges: As previously pointed out in this report, the easiest 
way to sell anything is to show the prospective purchaser a greater 
convenience, less work and more leisure. If the utilities and the 
gas range manufacturers would take a leaf from the electric 
range salesman’s book, the sale of quality gas ranges would, in 
the opinion of the Committee, show a marked improvement. The 
electric range salesman does not sell a piece of merchandise, for 
which, incidentally, he usually gets a much higher price, but he 
sells convenience, less drudgery, cleanliness and modern methods. 
These are the paramount selling features and the question of price 
is incidental. In other words, he convinces the prospect that all 
of these things which he has talked about are worth more money. 
This is in contrast to the average utility gas range salesman who is 
out selling distinctly a piece of merchandise usually on a price 
basis or on operating costs. How many people would drive auto- 
mobiles if they considered the difference in the cost of operating 
an automobile against a 5-cent street car fare? The thing that 
makes the sale is the comfort, convenience and labor saving to 
the purchaser. 

The sale of quality gas ranges is the basis for further sales of 
other gas equipment. We believe that if the consumer has a 
piece of cooking equipment in his home which is rendering a 
thoroughly satisfactory service he will be more receptive to the 
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purchase and utilization of other gas equipment. If his cooking 
equipment is not giving satisfaction then gas as a fuel does not 
stand as high in his estimation. 


B—W ater. Heaters: The problem of increased business on water 
heaters is divided into two classes, one, the sale of automatic 
heaters to residences, and, two, the sale of equipment to apart- 
ments, flats, etc. for volume water heating. In the strictly resi- 
dential field competition with automatic water heaters appears to 
be primarily with tanks. Every one will agree that the automatic 
heater is a good revenue producer for the utility and the solution 
of obtaining a larger volume of this type of heating is in selling 
the consumer the idea of comfort, convenience, cleanliness, and the 
necessity of having a sufficient volume of hot water at all times 
to adequately care for his needs. 

The problem of securing volume water heating business is 
largely dependent on the rate structure which is set up to secure 
this business. In the metropolitan areas, particularly, there is 
an enormous amount of potential business for this class of water 
heating which at the present time is going to oil. 


C—Heating: A comparatively few years ago the gas heating 
business enjoyed a very good reputation with the public. Soon 
after the public acceptance was established a large number of 
sheet metal contractors entered the field and sold gas heating on a 
very highly competitive basis, resulting in manay poor installa- 
tions which rendered to the consumer a very unsatisfactory service 
and created high bills, with the resultant effect that in general 
gas heating is in disrepute. The gas industry now faces the prob- 
lem of rebuilding public confidence in gas as a means of providing 
adequate heating comfort at a reasonable cost. Again the rate 
structure has a decided bearing upon the securing of this busi- 
ness. The oil companies at the present time have gained a very 
strong foothold in the domestic heating field. In order to regain 
the position in the minds of the public once held by gas heating it 
is almost essential that the utility enter into active solicitation of 
this type of business and very stringently supervise specifications 
and installations in order to rebuild public acceptance and safe- 
guard it in the future 


Effect of rates on the domestic business 


It is a fundamental fact that the domestic cooking load per 
unit is decreasing no matter what fuel is used. In other words, 
less cooking is being done in the average home. To regain this 
lost gas utilization we must look to other fields, such as—water 
heating, house heating, refrigeration, incineration, laundry driers, 
etc. 

Of these, water heating and house heating seem to offer the best 
immediate possibilities. With this fact established the Committee 
feels that very serious consideration and study should be given 
to some inducive form of rate which will secure this business. 
As pointed out previously in this report, there is an enormous 
potential field for volume water heating which our present rate 
structure precludes the possibility of securing. As an illustration, 
railroad companies solicit and secure business on the transpor- 
tation of coal, iron and grain with rates which hardly more than 
pay. for the averhead, but we all realize that if the railroad com- 
panies did not secure this volume of business the rates on other 
commodities would be almost prohibitive. If some form of in- 
ducive rate is established which would permit the securing of this 
type of business it will not only produce a large volume to 
help cover the general overhead but will create a greater public 
acceptance of gas as a fuel. 


Selling the Gas Idea 


Before anything constructive is done to rehabilitate the domes- 
tic business it is necessary to secure the whole-hearted support and 
cooperation of the utility management. If those responsible for 
the domestic business will face the issue squarely, obtain the facts 
and present them to the management it is inconceivable that they 
would not receive whole-hearted support and cooperation. This 
support and cooperation cannot be obtained by continually pre- 
senting reports and data indicating that the situation as far as 
the domestic business is concerned is progressing satisfactorily. 
It is the management’s function to make a profit for the company 
and if the facts were presented showing that there was a de- 
crease in the trend of domestic consumption it is unlikely that 
they would not take direct and forceful action to remedy this con- 
dition. 

The gas industry cannot sit by complacently with the belief that 
the public generally believes that gas is the ideal fuel. It is the 
opinion of the Committee that the radio advertising and sales 
promotion campaign of the Committee of Cooperative Gas Adver- 
tising is the first big and constructive effort on the part of the 
industry to awaken a gas conscience on the part of the public 
and sell them the reasons why gas is a better fuel. People directly 
connected with the industry know why it is the most desirable 
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type of fuel but there are hundreds of thousands of people who 
believe gas is dirty,smelly, and injurious. It is this class that 
we must reach with a program of education, pointing out the 
errors of the belief and telling them of the modern developments 
in appliances which will overcome their objections to gas as a 
fuel. 

Another fertile field to start an educational program of this 
kind is with architects, builders, and financial institutions who 
are loaning money for the erection of new buildings. If we as an 
industry can sell these people the advantages and desirability of 
gas as a fuel we know we are constructively building for the 
future. In general, new buildings erected are accepted in the 
minds of the public as being modern and if through our educa- 
tional efforts we can get quality installations specified and in- 
stalled we are creating indirectly in the minds of the public the 
idea that gas meets the modern need. We believe that it is par- 
ticularly important that educational work be directed through 
financial interests. As an illustration of this, a California utility 
this year sold gas ranges to an apartment house builder. The 
building and loan company, who were loaning the money on the 
building absolutely refused a loan unless the order was changed 
from gas to electricity as, in their opinion, electric cookery repre- 
sented the apex of modern development. This resulted in the 
cancellation of the order for gas ranges by the builder and the 
installation of electric ranges. 

We believe that the utility in its program of education should 
devote some time and effort to seeing that desirable gas equip- 
ment is placed in the domestic science rooms of our schools. 
Through this medium we can educate the younger generation to 
the belief that gas is the most modern and desirable means of 
securing satisfactory performance. 


Conclusion 


The conclusion and recommendation of the Committee are: 


First: That the individual member companies establish a system 
of sales research and statistics in order that they may properly 
analyze the conditions. The person or group of persons assigned 
to this activity should be distinctly apart from the direct selling 
organization in order that they may view the possibilities and the 
results accomplished with a constructive critical attitude, and 
present the facts in a way which will be helpful to the sales 
manager or to the executives of the company; 


Second: That utility merchandising practices be confined to load 
building operations and the upbuilding of satisfied consumers by 
the means of selling quality appliances which produce consumer 
satisfaction ; 


Third: That we sell to the consumer the service that the ap- 
pliance will render, thereby increasing the utilization of gas and 
at the same time meeting the competition from other fuels on 
their own ground; 


Fourth: That serious consideration be given to the study of an 
inducive form of rate to secure volume business; 


Fifth: That some active steps be taken: 

(1) in selling the management on the need and necessity 
of vigorous action in the domestic field; 

(2) That a program of education be initiated to overcome 
the prejudice of the public to gas as a fuel and create in 
their minds an acceptance of the service which we render. 


Gas Refrigeration* 


QUESTIONNAIRE was sent out to a number of Coast Gas 
A Companies and a summary from reports returned produced 
the following information (See special report). 

Knowing the thousands of gas consumers on the lines of the 
various companies to which the questionnaire was sent, the number 
of gas refrigerators in use is remarkably small, but this may be 
because of the general timidity of ourselves to accept anything in 
the form of a new invention until it has absolutely proved its 
worth. 

This the gas refrigerator has done, and in no uncertain manner, 
and those who have had experience in gas refrigeration can now 
approach the market with absolute confidence, knowing that the 
appliance they offer is no longer an experiment but as practicable 
and reliable as any gas burning equip- 
ment in the field. 


Consumption. 


Available figures show the average 
monthly gas consumption as 1,471 cu. ft., 
or 856,857 B.t.u.’s, the varying figures 
naturally being caused by the tempera- 
ture of the cooling water and climatic 
conditions, which is illustrated by the 
B.t.u. monthly consumption of the follow- 
ing cities: 


II cnc cick ncicnt conc tipebiibiin 990,000 

SESE Ca EO ae eae oe 980,000 

no 846,000 

Sees ...s..,... AS AGES Sagara rR $30,000 

Fresno ...... GMa oA Ee 825,000 

ESA Semana 798,000 IF 

ee 765,000 * Prtenepton 
airman 


Cooling Water. 

The amount of cooling water varies from 1500 to 3000 gals., 
the lowest being in Vancouver and the highest in Spokane. The 
average is 2358 gals. The cost of this cooling water ranges from 
28c in Portland to 75c in Fresno, Calif. Where water pressure is 
high it has been found desirable to install regulators reducing the 
pressure to about 15 lbs. in order to insure the proper working 
of the thermostatic water control. 


Venting. 

The consensus of opinion is that it is unnecessary to vent the 
self-contained unit, except in very confined spaces, but the remote 
type of refrigerator should be vented. 


*Report of Committee: J. Fremont, Chairman, B. C. Elect. Pr. & Gas Co.; 
R. C. Finch, Portland Gas & Coke Co.; J. H. Gumz, P. G. & E. Co; L. 
A. Hubbs, Servel Sales Co.; Ed. Kern, So. Calif. Gas Co.; Geo, Smith, So. 


Counties Gas Co. 


Servicing 


The question of servicing is a very important one, the amount 
required either making or marring the desirability of the load. 
No doubt we all have a great deal to learn about gas refrigeration, 
and whereas some companies now find it advisable to make as 
many as three calls a month, these will probably diminish as we 
become better acquainted with the subject. 


It is encouraging to note that some of us have reduced the num- 
ber of service calls to as low as two per year, and a larger amount 
of service work may possibly be caused by local conditions, which 
in no way reflects on the normal operation of the refrigerating 
unit. 


The fact remains that at this stage of the game proper servic- 
ing is of vital importance in order to assure a good first impres- 
sion, thus laying a solid foundation for the future popularity of 
gas refrigeration. 


Installation. 


There is a variation in installation costs, the figure being as 
low as $10.00 and as high as $20.00. (This same work in Vancou- 
ver, B.C., runs as high as $37.00, owing to a heavy duty on all 
fittings entering Canada.) ‘Those of us who have only recently 
broken into the refrigeration field will probably find the first few 
units work out on the high side, but when fitters have become 
familiar, through experience, with the work in hand the costs 
should be materially reduced to become of no very serious im- 
port. Specially trained men would greatly assist in this direc- 
tion, for once the ramifications of gas refrigeration are mastered, 
installation problems will soon diminish. 


Promotion of Sales. 


Analyzing the figures obtained, we do not appear to have any 
price advantage over our competitors, the cost of installation being 
an additional burden increasing the selling price of our appliance. 
This, coupled with the cost of operation for gas and cooling water 
(which in some cities is as high as $3.00 per month) as against 
$1.00 per month based on 2c K.W.H. rate, for the compression 
type, it is evident that we must approach our prospective cus- 
tomers from the angle of “Better Service.” 


Taking into consideration the working simplicity of the unit, 
absolute silence in operation and absence of moving parts, when 
it comes to service, the gas refrigerator is undoubtedly in a class 
by itself. 

The cheaper your product, the easier it is to sell; you can appeal 
to the majority and not the few; it would be a comforting thought 
if we could look forward to the time when the selling price of a 
gas refrigerator would be no more than a fair quality domestic 
range. ‘This will come, but it is going to take our united efforts 
with intensive selling to help the manufacture get into mass pro- 
duction and so reduce the price. 


WESTERN GAS 


ANSWERS TO QUESTIONNAIRE ON GAS REFRIGERATION 


Medford, Tacoma, Portland, Fresno, Los Angeles, Spokane, Denver, Vancouver, Total Approx. Av- 
Orevon Wash. Oregon California California Wash. Colorado B.C. erage per Co 


How many gas refrigerators have you installed in 


consumers’ homes? . ene) a cawkaees l 10 70 33 148 15 25 15 317 40) 
| 2. How many gas refrigerators have you installed in 
in the homes of your employees?. .. . . None l 73 4 35 4 2 4 123 18 
3. What is the average monthly gas consumption for Just 2,000 1,400 1,500 900 1,700 1,000 1,800 
| consumer installations of gas refrigerators? ... . Installed Cu. Ft. Cu. Ft. Cu. Ft. Cu. Ft. Cu. Ft. Cu. Ft. Cu. Ft. 1,470 
| 4. What is the average monthly consumption of cool- Flat 2,000 2,244 2,244 2,618 3,000 2,900 1,500 2,358 
ing water for consumers’ installations?........ Rate Gallons Gallons Gallons Gallons Gallons Gallons Gallons 
| 5. What is the average cost per month for cooling 
UNG ong sadder cn onggewabsaxecdstaey sr Nil. Nil. 28¢ 75¢ 45 loc 30¢ 60¢ 30¢ 442. 
| 6. What is the B. t. u. content of your gas?........ 550 490 570 550 1,100 450 §30 470 627 
7. Have you found it advisable to vent gas refrigera- Only in ; 
| tors?.. EES RE TE AS ag AYE a, te No — No No Enclosures No Yes No 
8. What is your average number of service calls per Not Yetin One per 1 for 5 Mos. 3 2 3 2 13* 
NS ROE EES ee ee ae ee Operation Month Operation PerAnnum Per Mth. Per Mth. Per Annum Per Annum 
9. What is the average installation cost on gas re- 
frigeration? ‘ ; 
(a) Remote control unit, such as Ice-O- = No No Not 
OS SEEDERS OO POS OTR. . Experience $25.00 $30.00 Cheek Handled $27.50 
(b) Self-contained unit, such as Electrolux? $10.00 $20.00 $15.00 $12.50 $12.00 $13.90 
10. How many gas refrigerator units have you installed : 
| in apartment houses?..................+:. None 2 52 18 13 None None None 85 21 
11. How many gas equipped apartment houses are ; ee: 
| there in your city in which gas refrigeration No No Survey 
| ROTTS 3 35 1,000 Check Made 10 None 60 
| *T hese cover both routine and adjustment calls—the latter beirg less than 50°% of the total. 
Bre 5 ee ERR e =e 

Our wonderful refrigeration needs all the publicity we can A century or so ago anyone suggesting making ice with heat 
give it, and those companies who have made it easy of possession would have been promptly burned at the stake for a witch or a 
for their employees by means of exceptional terms are to be com- sorcerer, and yet today we are doing this very remarkable thing 
mended. and overlooking its wonder. 

Every employee possessing a gas refrigerator will automatically Gas refrigeration can be just as romantic as radio, aviation or 
become a salesman. ‘The more salesmen, the more sales, so that a television, and if it fails to rank with these as one of the won- 
scheme making it possible for all employees to easily become own- ders of the present age, we shall have only ourselves to blame. 
ers is a step in the right direction. How can we expect the out- Publicity is what we need; don’t let us hide our “tiny gas 
side public to use an appliance if we ourselves are not doing so? flame” under a bushel. Tell the world, and tell them often. 


treated to a bath containing a very strong solution of acid. These 


; mn nm 
Industrial Gas Sales nuts came out as nice a color and as sweet as if they had just 


HE chairman wishes to acknowlege the use of the papers been picked. I myself saw them in stores selling at 50 cents a 
prepared by Mr. J. H. Gumz and Mr. Robert Carver of this pound, and had they not been reclaimed would have been a total 
Committee which were presented at the Northwest Regional loss, amounting to about $100,000. 
Conference at Vancouver. Another interesting installation is the breaking in of Ford cars 
The chairman also desires to express the thanks of the Com- with city gas. This has been in use for some time. In this case 
mittee to Mr. C. R. Miller and Mr. J. A. Thompson for permission a special size jet orifice was introduced into the carbureter. Gas 
to use papers which they presented at the same Conference. piping is run overhead and drops placed about every 10 feet, from 


which a flexible hose connection is made. The engine is filled 
with a high grade cylinder oil. Water connections are made to the 


T l¢ 
WHAT GAS IS S DOING F FOR VANCOUVER'S radiator, and a connection is made to carry the exhaust outside. 
INDUSTRYT The engine is then started in the usual way and allowed to run 
Re Rawr Canven about 8 hours until all the parts are running smoothly. The use of 
J Pen . city gas has many important advantages. Being of slow combus- 
British Columbia Electric Power & Gas Company tion it does not exert any undue pressure on the moving parts, 
In deal; sth thi b ay 6 7 b which are assembled and adjusted at the factory, and can only be 
2 eee eS eee [ will con has 49 isciseay gpl ve ia made perfect by this gentile running in process. Gas is clean and 
gas is doing for industry in Vancouver. What I have in mind are dry, and combustion is complete, no carbon being deposited on the 
some industrial installations that are a little out of the ordinary, pistons and valves. The dry gas cannot cut or destroy the delicate 
and may be of interest for that reason. film of oil on the cylinder walls, which is an essential factor in 
Some few months ago a Dr. Seyer, Professor of Chemistry at preventing seoring or damage of these parts 
the University, was called in by a large importer to see if anything This same method’ is also employed by a local engineering com- 
could be done to a 100-ton shipment of walnuts, which was in a pany in breaking in marine engines 
terrible condition. The walnuts were black and rancid. After Another installation which has recently been completed is a 
experimenting he decided they could be reclaimed. ‘To do this the 1) h.p. steam boiler in a rice milling company 
Professor required heat to 130° F. and a certain amount carbon A by-product of milling is what is ie ne “elete-, - Bee thie 
dioxide. He first went to the electrical sales engineer, but he was rice mill several hundred tons of these shorts were on hand. Owing 
advised to try the gas department. Dr. Seyer informed us that he to an outbreak of hoof and mouth disease in California the Can- 
had built a large travelling oven. After seeing this we decided adian Government would not allow this product to be sold in 
that a small warm air house heating furnace would be ideal. By Canada. The United States would not allow it to be exported 
using an exhaust blower we delivered the air to the oven. In get- back unless it was sterilized. To burn it was absolutely impos- 
er = mane ns: sone a wags Pere ae fume piping into the sible. If it could have been burnt the manufacturers would have 
inet of the fan and mixed it with the heated air. been content, so the only thing to do was to sterilize it. 
Che walnuts, before entering the travelling oven, had been first The Fire Warden wouldn't allow coal or oil in the mill, which 


helped us to get in gas. A room about 20 ft. by 12 ft. by 10 ft. 


* Report of Committee on Industrial* Gas Sales: (manufactured gas): R : ‘ " 
high was built. Steam coils were placed all round the room and 


Phillips, Chairman, San Diego Consolidated Gas & Electric Co.; Robert Carver, 


British Columbia Electric Power & Gas Co.; W. M. Duggan, Northwest Gas & inside a large cylinder. The shorts were then conveyed into the 
le , > toe. 4 ] En ‘>: aia s hy ? d 

EF.lectric JE quipment Co.; J. H. Gumz, Pacific Ga: and Electric Co.; Herbert cvlinder. The pressure of steam was 90 Ibs. and the temperature 
Haas, Pacific Gas and Electric Co.; A. A. Kneerpschild, Seattle Lighting Co.; “tog > : 

A. O. Leech, Portland Gas and Coke Co.; Fred Schwab, Washington Gas & Elec- in the room was kept at 200° for 1 hour. The consumption of gas 
tric Co.; Ray Trowbridge, Pacific Gas and Electric Co. amounts to 15,000 cu. ft. per day, and the installation is giving 


pate; = . tie . a nA ; 
*Note: This report was given at the Northwest Regionai Conference at Van- every satisfaction. Not only is it a good gas consumer, but it 
helped the milling company out of a serious difficulty. 
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Oil and coal are serious competitors of industrial gas in Van- 
couver, due to their low price—7 cents an Imperial gallon for oil, 
and about $8 per ton for coal. In the face of this competition 
favorable industrial gas rates are essential to progress. 


SALE OF COMMERCIAL COOKING EQUIPMENT 


By W. M. DucGAn 
Northwest Gas @& Electric Equipment Company 


In the Northwest we find there has been a change in the eating 
habits of the general public, which is caused largely by the growth 
in number of roadside stands, or barbecue eating places. These 
stands are usually equipped with gas ranges, gas cake griddles, 
and gas urn burners. We find, of course, that many are equipped 
with electrical appliances, such as percolators and electric wafHe 
irons. 

The drug store fountain lunch is in a great many cases equipped 
with electrical appliances, such as toasters, percolators and urn 
burners. The fountain lunch buys all of its meats from a caterer 
who makes a business of supplying pies, meats, and salads. These 
“food factories” are usually 100 per cent gas equipped with gas 
bake ovens and roasting ovens. 


Coffee shops have grown very popular in all of our Northern 
cities, and these are usually all-gas equipped, that is, gas ranges 
are installed. 

The electrical heavy duty ranges and the oil burning ranges are 
both fighting hard for the heavy duty hotel and restaurant busi- 
ness, but from my experience with hotel and restaurant equipment 
in the Northwest territory, which covers Oregon, Washington, 
Idaho, British Columbia, and Montana, I can honestly say that 
gas hotel ranges are still in the lead, and will stay in the lead. 

Practically all gas companies are handling the very best hotel 
equipment made. The single unit ranges are the popular sellers 
for heavy duty work. 


A SCHOOL FOR INDUSTRIAL SALESMEN ; 
MISCELLANEOUS INSTALLATIONS* 


By J. H. Gumz 
Pacific Gas and Electric Company 


We have just held the first of six schools, or meetings, for all of 
our industrial, hotel and restaurant men, the object of which is to 
educate the newer men engaged in industrial and restaurant work: 
We had 25 at our first day’s session and they will come in each 
Wednesday for a total of six meetings. The program for the six 
meetings is as follows, and of course gives only in rough the main 
divisions to be covered: 


Dates Subjects 


May 29 A.M. General. 
P.M. Gas and Combustion. 


June 5 A.M. Burners. 
P.M. Hotel and Restaurant Equipment. 


June 12 A.M. Boilers, Solution, Heating. 
P.M. Ovens (drying, core, japanning, bake, sterilizing, 
smokehouse, etc.). 


June 19 A.M. Heat treating, forging, etc. 
P.M. Soft Metal. 
June 26 A.M. ‘Temperature—regulators 
P.M. Auxiliary equipment, Blower Pumps, etc., Insula- 


tion. 


July 3 A.M. Special applications. 
P.M. Salesmanship. 


Subjects are assigned to the older men who are familiar with 
the work. We also expect to call on manufacturer’s representatives 
to take part in the school. An effort of this kind is rather unusual 
for an organization such as ours, with the personnel scattered, but 
we feel that with 700 B.t.u. gas to be distributed, it was a very 
desirable thing to have all of our newer men fully conversant 
with the aspects of industrial gas work. 


In connection with installations recently made, I might cite the 
case of Mare Island Navy Yard. Several years ago when gas 
was run to the Yard, we endeavored to induce them to install gas 
under a tinning kettle 11 feet long. The Navy Yard decided that 
they would utilize oil in spite of our efforts to convince them that 


_—_——- =~ 


* Excerpts from a discussion read at the Northwest Regional Conference. 
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oil would be very unsatisfactory, inasmuch as our calculations indi- 
cated that it would require only about one quart of oil per hour to 
maintain the desired temperatures. We pointed out that the pres- 
ent state of oil burner development would not permit the burning 
of such a small quantity of fuel oil with an even temperature over 
an 11-foot distribution. 


All of our efforts failing, we told the officials in charge that we 
regretted very much that they could not see their way clear to use 
gas, and that we would say no more about this kettle until they 
would come to us and ask us to install gas under it. 


The oil installation as made had four burners firing under the 
kettle. It was,feund as we had informed them that it was im- 
possible to operatéthe oil burners at the very low capacity neces- 
sary. This resulted 4m.oyerheating a portion of the kettlé to such 
an extent that it, Was. Very | wasped. The tim was oxidized 
and cost of the mietal loss waS’Very begh.. Affér thé oil kettle had 
been in operation for two years they asked uS late last fall to furn- 
ish them with plans for utilizing gas. We of course accommodated 
them and are glad to say that the gas kettle is working out 
satisfactorily. The installation consists of surface combustion high 
pressure inspirators and 10 tunnel-type burners, five on each side 
of the kettle firing across under the kettle, which is 36 inches wide 


and 18 inches deep, 11% feet long inside. Approximately one 
hour is required to melt down the tin and by an arrangement of 
the burners it is possible to maintain the temperature, utilizing only 
two burners on each side. A little experience on the part of the 
operators enables them to determine the exact point at which the 
melting burners should be turned on to maintain the desired tem- 


perature, 


The specifications as we made them provided for a thermostatic 
control, and although the Navy Yard has a thermostat, they have 
not put it into operation, as they find that manual control gives 
them the results which they desire. 


The building of the 10,000-ton cruiser at Mare Island brought 
a need for galvanizing a great many steel plates, which they found 
it difhcult to contend with. The Navy Yary had an old coke-fired 
kettle which was 27% feet long and we suggested that they utilize 
gas in its heating. The kettle had not been in operation since 1918, 
and consequently but little was known of its condition. Due to the 
limited amount of work to be done they did not desire to spend a 
great deal of money on the kettle, and so decided to utilize coke 
again. After the kettle was in use for about two months, it sud- 
denly burned out and practically the entire contents ran out on the 
floor. 

We received a rush call to give them information on applying 
gas to a new kettle which they wished to install and which they 
had on hand as a spare, and of course we called their attention to 
our proposal made some time previously. 

The kettle which they put in to replace the one burned out was 
of the same width and length, but we found it to be six feet deep 
instead of four feet, which was the depth of the burned out kettle. 
However, we concluded that no change need be made in the in- 
stallation we originally proposed, as the quantity of zinc below the 
point at which the burners were to be applied through the fire 
boxes of the coke fired installation was relatively small in propor- 
tion to the main body of the zinc. The Navy Yard worked three 
shifts daily in installing the new kettle, and after the metal was 
melted down it was found that the temperature throughout was 
very uniform and the operators were very much pleased with the 
control. Although provision was made for thermostatic control, 
the operators found that the zinc was so uniformly melted and 
changed in temperature so slowly that they could easily maintain 
the desired working temperature by manual control. 


We recently made an installation of a gas carbonizing furnace 
for some railroad shops, which has proved very satisfactory. In 
this case we furnished a drawing of the installation and the black- 
smith shop foreman built the furnace. The object of this particu- 
lar furnace was to provide a means for case hardening the part 
called a “link” on a locomotive. It seems that when carbonizing 
these parts with compound it is difhcult to secure a very good 
case because of the limited amount of compound which can be 
brought in close contact with the surface of the link. Each link 
weighs approximately 150 pounds and may be 48 inches in length. 
Uniform temperature for a piece of metal of these dimensions is 
absolutely necessary. They found that the hardening utilizing gas 
as the compound and also as the heating medium, gave them ex- 
actly the results that they required. 

Some little difficulty was experienced at first with soft spots, but 
an investigation indicated that the quenching tank was too warm. 
By dumping ice in the tank it was possible to keep the temperature 
of the water down to a point where the desired hardness was 
obtained. 


In connection with this gas carbonizing we have found that the 
fact that an installation is in successful operation does not neces- 
sarily imply that other people will utilize it. Another railroad 


Gas carburizing furnace in railroad shops on Pacific Gas 
and Electric Company lines. 


had the same difhculty with the link motion that the first did, and 
the same plans were furnished them for a furnace. However, 
they applied the main features of our plans, using gas as the car- 
bonizing agent, but using two oil burners for heating centrally. 
With the localized heating encountered with only two burners, 
they are continually burning out the pots used. 


We had another interesting experience with this railroad. We 
endeavored to interest them in the use of rivet heating with gas, 
but had considerable difhculty in doing so. They at last constructed 
a rivet heater in their shops and made use of it for a short time 
and then discontinued it. We endeavored to determine the reason 
and found that a report had been made to their management that 
the use of gas so burned the rivets and scaled them that it was 
impossible for the rivet to completely fill the rivet hole. We in 
formed them that this was not the fault of the gas, but of the 
furnace design and operation. We called attention to the fact that 
the Navy Yard in building the 10,000-ton cruiser and 3,200-ton 
submarine was making use of gas exclusively for all rivet heating. 


Up to date we have not reached a final solution of this problem, 
but we expect it is only a question of time until we are able to 
prove that gas rivet heating is not only feasible, but is desirable 
from all standpoints. 


Several years ago we made an installation of gas in a large 
core oven in our territory, and in the past few months we have 
closed a number of similar jobs for foundries throughout our ter- 
ritory. 

We are at the present time figuring on an oven which is to be 
26 feet long, 16 feet wide and 12 feet high. If this oven is con- 
structed it will probably be the largest core oven ever built. You 
can imagine the difficulty which we may encounter in obtaining 
heat distribution. However, we propose to fire it with blast tip 
burners in such a manner that the heat will be uniformly dis- 
tributed from end to end and across the bottom of the oven. There 
will be some variation from top to bottom but we do not antici- 
pate that it will be enough to cause any trouble. 


TREND OF INDUSTRIAL GAS SALES 
IN PORTLAND 


By ArcHuer O. LEECH 
Portland Gas and Coke Company 


In order to understand what changes are taking place or are 
apt to occur it is necessary to have a picture of existing conditions. 
In this field the ommercial and industrial gas customers are 
divided into fou. ..ajor groups. By far the most important group 
is made up of customers using the fuel primarily in some food 
preparation process. This group includes bakeries, restaurants, 
meat dealers, coffee roasters, candy makers, etc., and accounts for 
about 60 per cent of the local industrial and commercial gas load. 
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The second group is composed of those using the fuel primarily 
tc supply hot water or steam for cleaning purposes. In most cases 
the use of the fuel does not enter into the major process of the 
business or industry. Included in this group are apartments, bar- 
bers, dairies, laundries, etc. 


The third group covers the manufacturing and maintenance of 
machinery and includes automotive service shops of all kinds, 
foundries, iron works, plumbing shops, sheet metal shops, etc. 


The last group, which accounts for about 20 per cent of the 
industrial and commercial load, includes the miscellaneous indus- 
tries not covered in the first three groups. Among the miscellan- 
eous users are the printing shops, cleaners, poultry farms, dentists, 
ceramic works, etc. 


Food Preparation: Gas as a fuel seems to be well entrenched 
in the coffee roasting and candy making industries. In the bakery 
field gas is fast being recognized as the logical fuel and is obtain- 
ing practically all new business. 

In the hotel and restaurant field gas seems to be well entrenched 
as the major fuel. However, we are seriously threatened on both 
flanks. In the larger places where continuous ard heavy work is 
done the oil burner salesmen are quite active and their claim of 
cheap operating cost makes quite an appeal to the restaurant 
owner. On the other flank the ever increasing number of smal! 
electrical appliances are making some inroads. Electric toasters, 
electric waffle irons, individual egg boilers and individual electric 
percolators are in themselves small consumers of fuel but in the 
total they account for a considerable load. The threat of these 
small electrical appliances is becoming more serious with the shift- 
ing habit of the eating public. By the shifting habit I refer to 
the growing patronage of the small roadside stands in preference 
to the downtown restaurants. 


Commercial Hot Water Supply: The commercial hot water sup- 
ply is practically an unscratched field as far as gas fuel is con- 
cerned. Wood is the fuel used in the majority of the smaller 
places, especially in dairies where quick heating up is required. 
Oil is used in the larger installations. Opportunity for gas lies 
in the elimination of labor in the smaller places and in the fact 
that in most of the larger plants the hot water supply is obtained 
from the same source as the househeating requirement. This re- 
sults in the use of an excessively large boiler during the summer, 
and resultant poor operating efficiency. 


Manchinery Manufacturing Maintenance: Gas seems to be the 
universal fuel for all small or delicate operations. Heat treating 
furnaces, torches and small melting pots as a rule are fired with 
gas. Large core ovens, forges and large melting pots are fired 
with oil or coke. 


Miscellaneous Industries: Gas seems to be well established in 
the printing field for all purposes except linotype machines and 
large stereotype pots. In the textile field where a great number 
of steam boilers are used gas is used only in the smaller places. 
Gas is fast being recognized as the logical fuel by the poultry men 
for both brooding and incubating purposes. Gas is also the stand- 
ard fuel with dentists, chemists and small ceramic plants. 


Recent Developments 


Rates: ‘The recent re-adjustment of the tariff has been by far 
the most important change in the local industrial and commercial 
gas sales situation. The present tariff provides special schedules 
for such classes as steam boilers, water heaters, metallurgical! 
processes and large drying ovens. Some reduction was also made 
for all classes of business, especially where the consumption is 
large. The new system of rates is much more suitable than the 
old system for conditions found in the field. These rates not only 
vary with the quantity used but also with the manner of use of the 
fuel. That is, the rates are lowest in those fields where the in- 
tangible values of gas are the lowest. Comparative first cost, 
relative thermal efficiency, and general adaptability were all con- 
sidered in establishing the various schedules. 


Appliances: Among the new appliances which seem to hav: 
merit is the insulated thermostatically controlled bake oven. This 
appliance seems to have a number of merits. It is of good appear- 
ance, easily installed and reasonable in cost. It seems to be quite 
satisfactory for pastry work, a class of work for which the electric 
bake oven has long claimed superiority. 

Another machine which seems to have merit is the automatic 
radiant toaster. Although these toasters are small consumers, 2 
number on the lines would mean-.considerable consumption. 


Another type of appliance with interesting possibilities that has 
yet to be proven in this district is the high temperature dry steam 
cooker such as the Gloekler and Ko-Ray machines. These machines 
seem to give the same results as the waterless aluminum cooking 
utensils which housewives are fast adopting. While there is som« 
debate as to the quality of food produced, the speed of cooking and 
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reduction of weight and dampness are points which cannot be 
denied and are of probably sufhcient merit to warrant the adoption 
of this method of cooking by the restaurants. It is of foremost 
importance to the gas industry that gas seems to be the only suit- 
able fuel for this type of cooking. 


The increase in the use of cleaning solutions in garages, the 
increase in the demands for plated ware and the demand for col- 
ored brooms are but typical examples of the need for suitable 
means for heating open vats of water or solutions. The develop- 
ment of submerged burners to be used in lieu of steam coils is of 
considerable importance. Where steam coils are used the boiler 
is quite apt to be fired with one of the cruder fuels, whereas the 
submerged burned must use gas. 


Salesmanship: The American Gas Association course in do- 
mestic salesmanship has been of immense value to the industrial 
salesmen as well as to the domestic salesmen. It has been found 
that the industrial salesmen are too prone to confine themselves 
strictly to definite costs and have been overlooking the selling 
effects of those intangibles which cannot be definitely evaluated. 
For instance, we were recently able to sell a steam boiler because 
the customer appreciated that with a gas boiler automatically con- 
trolled the members of his firm would be able to concentrate their 
attention upon their most important tasks and that the resultant 
increase in volume of his own business was of greater importance 
than any relative fuel cost. We have learned to talk less and less 
in terms of fuel cost and to talk more and more in terms of effect 
on quality of the product and the general effect on the working 
conditions and sales possibilities of the customer’s business. 


Conclusion: The most important recent development in the local 
field has been the adoption of a tariff designed to meet the condi- 
tions imposed by competitive fuels. 


Of second importance has been the improvement in the sales- 
manship of the personnel. 


The insulated thermostatically controlled bake oven, automatic 
toaster, and dry steam cooker have been valuable additions to our 
list of appliances. 


Present need is for further development of appliances. An army 
cannot advance beyond the point to which its supplies will carry 
it and we cannot advance beyond the field in which our appliances 
are suitable. We need boilers that are efficient and durble, yet 
comparative in cost to boilers designed for other fuel. We need 
an immersion or submerged type of burner that will reduce the 
heat lost from furnace walls. We need some small appliances that 
can compete with the portable nickel plated electrical appliances. 


INDUSTRIAL GAS IN SAN DIEGO* 


By R. J. PxHr_iips 
San Diego Consolidated Gas and Electric Company 


The industrial gas situation in San Diego has shown no great 
change in the past year but there have been a few developments 
which are quite interesting. 

Because of favorable climatic conditions there has been a steady 
growth of the poultry industry and since a great many of the 
farms are on or near our gas mains we have made an effort to 
secure as much of the business as possible. 


One interesting installation is a large commercial hatchery which 
uses gas heat in a very novel manner. When this installation was 
contemplated it was decided to use an oil fired boiler but we soon 
convinced the owner that gas was far superior in that accurate 
temperature control and dependability could be had with gas 
alone. 


This hatchery uses two incubators which have a combined capa- 
city of 99 thousand eggs. The incubator is essentially a large well 
insulated room with a walk-way down the center. In each side 
the trays of eggs are suspended on two endless chains. Every 
other day another tray of eggs is inserted at the top after the 
group of trays below is dropped down to make room for it. When 
a fresh tray is added the bottom tray is removed and is fitted 
into a drawer near the floor. The eggs in this tray having been 
in the incubator for about 21 days are now ready for hatching 
and soon the tray is full of fluffy yellow chicks. As soon as the 
chicks are dry and on their feet they are placed in cardboard 
boxes and removed to a gas heated room where they are kept 
for two or three days before delivery to the poultry farms. 


The temperature in the incubator is kept at 99° Fahr. by thermo- 
static control. A continual stream of fresh air is drawn into the 
incubator by four 20-inch fans in the top. The air passes over 
steam coils before entering the fans and then passes down to the 
floor and turns upward under the curtains in front of the egg 


* This paper was presented at the Northwest Regional Conference. 
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trays passing between all the eggs and then out the vents in the 
top. The humidity is kept rather high by admitting live steam 
through variable orifices in the steam coils. 


The steam is supplied from a gas-fired sectional boiler having 
a capacity of 225 square feet of radiation. 


The gas consumption for the two incubators will average about 
60,000 cubic feet per month for eight months. 


When the baby chicks are delivered to the poultryman he is 
confronted with the problem of supplying a substitute for the 
old mother hen to keep the chicks warm. 


For a long time oil-fired brooders were considered satisfactory 
but along came the electric men and showed how much more 
safely and conveniently the job could be done with electricity. 
Of course the poultry men fell for the electric brooder, mostly 
because it was run by electricity, and a great many still use it. 
But some of the more thoughtful men found that in order to keep 
the chicks warm and still have proper ventilation the brooder 
had to be raised quite high above the floor, and the cost of opera- 
tion then became exorbitant. 

Naturally they didn’t want to go back to the old fashioned oil- 
fired brooders so they turned to gas and improvised a brooder 
which did the work quite satisfactorily. 


Interior of 45,000-eg9 gas-fired incubator, 
San Diego, Calif. 


This brooder consisted of a conical hover 4 to 6 inches in 
diameter with legs on the base to keep it about 8 inches above 
the floor. Heat was supplied by one or two coffee urn burners 
in the center so that the air was heated by convection and the 
chicks could stay near the outer edge where they would be 
warmed and still get fair ventilation. 


This method was however very inefficient because a great 
part of the heat was lost by radiation through the top of the 
conical hover. It was evident that a more efficient method was 
needed so we devised a round or radial radiant heater which 
is shown in Figure 1. This heater has proved to be entirely 
satisfactory and will no doubt be on the market in a short time. 


Because it heats by radiation the floor is warmed for 12 inches 
or more outside of the hover and the chicks do not have to go 
under the hover to keep warm. 


The gas consumption is considerably less than when using 


the blue flame urn burners. There is also the presence of infra- 


red rays which may possibly be beneficial to the baby chicks. 


At any rate the heater has been very enthusiastically received 


by local poultry men. 


We have made a number of conversions from oil to gas in 
bakeries, hotels, restaurants and heating plants. We are now 
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working on a process for removing the outer skins from pimentos 
by roasting. At present oil is used in an indirect fired furnace 
but it is extremely inefhcient and the temperature control is so 
difheult that there is a considerable loss of the product as well 
as labor. We are planning to use direct heat and believe we 
can effect a considerable saving over the present method. 


RECENT INSTALLATIONS IN VANCOUVER 


By J. A. THOMPSON 


British Columbia Electric Power & Gas Company 


A Vancouver Bakery: Had 3-oven coal fired range on sixth 
oor. This range was replaced by one double oven and one 
single oven Majestic gas fired range, also a Clark Jewell D.D. 
Bake oven for pastries and pies. Before the change to gas, coal 
had to be elevated to sixth floor and occupied 12 sq. ft. of valuable 
kitchen space. The ashes had also to be carted down to the 
basement, which entailed a lot of extra labor to be paid for. The 
fires were replenished through the surface lids, and when this 
was being done a cloud of smoke would escape and hang to the 
ceiling in the form of soot, always making a very dirty looking 
kitchen. The fuel still comes up to the sixth floor but through a 
pipe, and in place of having to remove ashes, the products of 
combustion go up the fume pipe to the atmosphere. In the last 
two weeks of December over 5 tons of turkey were roasted in 
these ovens and served to the entire satisfaction of the manager 
and chef of that department. There is now a lot more room in 
this kitchen and it is much easier to keep clean. David Spencers 
is one place in Vancouver where the industrial gas representative 
gets a welcome. 


Marine Gas Engine Builders: Were using a coal forge for 
melting babbit and general forging of small parts. The Industrial 
Gas Department sold them'a No. 1 Gas Electric torch which they 
have been using ever since for babbit melting, forging and pack 
hardening. They built a furnace 20 inches long, 14 inches wide, 
16 inches high, lined with double firebrick for pack hardening, 
and now they do all the hardening they used to send out; also 
the torch is used for lining up the connecting rods when assembl- 
ing the engines. This firm makes heavy duty gasoline engines 
up to 16 H.P. After assembling the engines have to be run in 
on a trial bed. Gasoline was formerly used but gas is now 
used exclusively, being safer, more economical, and the engine can 
be left to run all night, without the slightest attention. When 
the engine is finally painted it is put into a gas heated oven to 
bake and comes out with an elastic hard finish. Insurance rates 
were reduced owing to the absence of gasoline in the building. 


A public institution: Required a delouser for beds, blankets, 
clothes, etc. The institution was not wealthy and therefore could 
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not consider the installation of a steam boiler and sterilizing cyl- 
inder for intermittent use. Also, when the clothes had _ been 
treated they would naturally have to be dried, necessitating an- 
other operation and more heat, not to mention shrinkage of the 
garments. ‘The industrial department investigated their require- 
ments and found a suitable room built of hollow tile 10-ft. long, 
7-ft. wide, and 9-ft. high, with an 8-inch vent at one end, pro- 
vided with a damper. A window 2 feet by 2 feet was also in 
the opposite end to the burner. A hole was cut in the wall at the 
floor 6 inches long and a No. 10 Barber Burner set on the con- 
crete floor, the center of the burner being 2 ft. from the end 
wall. A shield was made of 16 gauge iron in the form of a 
tunnel 3 feet 6 inches long 18 inches wide and 1 foot high cov- 
red with asbestos millboard and heavy wire netting sides. The 
burner is controlled and lighted from the outside. The articles 
to be treated are put in on racks, shelves and coathangers and 
the door closed tightly and the burner lighted from the outside. 
A thermometer is hung in the room, and can be read at all times. 
A temperature of 240° F. can be obtained in 50 minutes, and after 
2 hours at this heat there are none left to tell the tale—or as the 
old soldier said when he shook his shirt—he had stood where 
thousands fell! 


Chicken Incubators: Have been converted to gas with marked 
success by using an ordinary flat flame burner in place of a coal 
oil lamp. The incubators in question had a capacity of 300 eggs 
each, and the period of operation for one hatching is 21 days. 
The burners and wicks were cleaned every day, and oil reservoirs 
filled, which meant a lot of work to the operator. After the gas 
burner was lit and set at the right temperaure required in the 
incubator there was not 2° difference in the period of 21 days 
and no more attention required. A saving of 35 per cent was made 
in fuel and production of healthy chicks rose from 70 per cent to 
98 per cent. 


Conversions: Converted three indirect coal fired bake ovens to 
gas with an average baking space of 30 sq. ft. by using 3 No. 14 
type A Johnson Burners directed on to a fuel bed of broken 
refractory in the fire box. In one old oven with 3 decks the 
flues had become burned out in places and the smoke came up 
all through the decks, making them very dirty. The operator had 
to wait one and one-half hours to get his temperature and a clear 
fire before baking. After gas was installed the products of com- 
bustion came up through the decks, but were beneficial to the 
product being baked, as the operator readily admits. 


A baker: Was using $14.00 worth of hard fuel per month and 
now the gas bill is $16.00, with better control, besides the clean- 
liness, which counts wherever food products are being manu- 
factured. 


Replaced charcoal: For heating 12-lb. copper was replaced with 
a B502 Johnson Bench Furnace. Result, greater speed and a sav- 
ing of 50 per cent in fuel, besides a cleaner shop. 


SPECIAL INDUSTRIAL GAS APPLICATIONS 


By Ray TROWBRIDGE 
Pacific Gas and Electric Company 


The demand of the public for better service from the radio, 
the automobile and kindred lines is reflected in the demands on 
the manufacturer for better and more efhcient equipment. ‘The 
best equipment available is now planned to utilize industrial gas 
in adequately designed furnaces, ovens, and in special appliances. 
The tendency has been growing during the last year or so, and 
with high class burner equipment available, many installations 
have been made utilizing well designed, but not unusual appliances. 


Thus stock furnaces of the Surface Combustion type and locally 
designed furnaces and ovens, using Surface Combustion burner 
equipment, have been put on our lines. 


Among the special applications using gas industrially may be 
mentioned the carbonizing of cast iron stove tops for domestic gas 
ranges. The manufacturers of solid top gas ranges have had 
difficulty in producing a finish on their stove tops which would be 
permanent and of good appearance. In order to determine the 
possibilities of this carbonizing process a series of experiments was 
carried on in our testing laboratory in a Stewart oven furnace 
using a small retort in which could be placed our samples. ‘The 
samples were pickled to remove grease. The retort was made up 
of 6-inch W. I. pipe welded at one end and sealed at the other end 
with a lid, and provision was made for gas to flow through the 
retort during the heat period. After a number of tests under vary- 
ing conditions, it was found that cast iron stove tops, placed in a 
muffle, heated from 750° to 1000° F., with raw gas being passed 
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ordinarily used in the kitchen, like lemon juice, soda, Dutch 


cleanser, etc., was easily cleaned off. There was no tendency to 


surface hardness. ‘The color skin is a few thousandths of an inch 
thick and the color will remain until this skin is worn through. 


A furnace was built for a large stove manufacturer, with an inner 


retort or oven large enough to take a car loaded with castings and 
sealed with a special door, made tight with an asbestos seal. The 
retort was heated to 900° F. and raw gas passed through the sealed 
chamber. This chamber was made up of sheet metal and warped 
badly under heat, and for this reason was not satisfactory. The 
next furnace to be designed will utilize a different principle and 
eliminate this difhculty. 


REPLACING COAL 


One of the old and time tried methods of heating iron and steel 
to be worked into various shapes is the coal forge, and it is one of 
the problems of the gas man to wean the old-fashioned blacksmith 
from his devotion to the forge fire. Where the forging of iron and 
steel is the task at hand, that is, the actual welding together of the 
metals, the gas man’s problem is no sinecure, but for the bending 
of the metal, gas is ideal. One of the latest installations is shown 
in Fig. 1, 

The cover is hinged so that the angle irons can be removed and 
various sizes admitted which will not ordinarily fit through the 
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chain curtained ends. Four Surface Combustion tunnel type burners 
supply the heat controlled by a low pressure Surface Combustion 
inspirator set. The air for the operation is secured from the high 
pressure air lines already installed in this plant and hooked up to 
the low pressure set through a high pressure inspirator. This 
high pressure inspirator takes air at 100 pounds per square inch, 
and inspirates approximately 9-10 parts of atmospheric air, reduc- 
ing the pressure to 1% pounds per square inch at the inspirator 
set. The flow of this 1%-pound air through the low pressure set, 
in turn inspirates the necessary gas for complete combustion. The 
former operation of bending angles not only involved the use of a 
dirty coal forge, slow in its characteristics, but also the use of large 
quantities of high pressure air which cost real money both in time 
spent and in electrical energy in running the compressor plant. 
The air compessor is operated with a 7% h.p. motor and when the 
coal forge was operated with high pressure air furnished by this 
compressor, the demands for air in the rest of the plant were not 
supplied. Now there is ample air for all and to spare. Beside 
this the crew of three men formerly required with the old forge is 
reduced to two and the work is speeded up 25 to 30 per cent. 

The gas is readily ignited by means of a flexible lighter, as 
shown. The hearth is of carborundum to aid in bringing the steel 
up to bending temperature. This operation takes but from three 
to four minutes after the furnace reaches its initial temperature of 
1400° F. To bring the furnace up to this temperature requires 
but 20 minutes. 


through the muffle during this period, of one to four hours, as- 
sumed an attractive blue color. The action is a penetration of the 
cast iron by the raw gas and the depositing of a layer of carbon. 
While this surface will rust, it was found that its luster and color 
could be quickly restored by polishing, and any stain by anything 
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The furnace is heavily insulated together with the cover with 
Silocel C-3 concrete on top of a three-inch tile in the cover and 
around the sides with three inches of Silocel. 


BATTERY MAKING 


The only plant on the Pacific Coast making dry cells, many of 
which are used in radio work, is that of the National Carbon Com- 
pany in San Francisco. Gas applications exist throughout the plant 
and several operations may be described. 


One of the largest applications of gas are the burners under the 
kettles containing compounds used in sealing the cells as well as 
compounds used in the cells. The burner equipment consists of a 
manifold of five or six one-inch pipes, each pipe capped by a 
Kemp burner head. The entire manifold is controlled by a New 
Jersey blower, a simple and apparently effective means of oper- 
ating the manifolds. Air at 35 pounds pressure controls the amount 
of low pressure gas sucked in for combustion and on this job the 
air is controlled through a pressure governor to cut down the plant 
pressure to 35 pounds. ‘Taylor Instrument Company's pyrometers 
control the temperature in the pots. 


The famous “layer-built” radio battery is manufactured here. 
An oxidizing and conducting medium is made to adhere to the 
zinc backing in the “layer-built” cell. The ribbon of metal seen in 
Figure 2 is the zinc used in this work The heated:compounds are 
transferred from floor to floor by electrically heated piping. The 
10 or 12 kettles shown are all equipped with agitators. 


Fig. 2 shows a view of the floor on which the kettles are located. 
Fig. 3 shows a number of the electrically heated pipes on the floor 


Fig. 4 


below the compound kettles. Electricity is used here, being more 
adaptable for this work. In Fig. 4 is shown a special gas applica- 
tion used in softening the compound and causing it to penetrate 
and thoroughly seal the battery top as the batteries pass through 
on the conveyor. It is to be noted that the burners are connected 
by a flexible coupling and the “torching” furnace (as it is called) 
can be raised or lowered, thus giving the exact results desired. 
Fig 5 shows the use of soldering furnaces connecting the small 
cell type of radio battery into nests. 


Another interesting gas application which pertains to batteries 
is that at the Durkee Thomas Company where a tank for heating 
sealing compounds is dropped into the floor just over the battery 
rack where the sealing of storage batteries (in this case) takes 
place. This tank is 18 inches wide and 30 inches long and 18 
inches deep and is heated by two 1%-inch burners of 200 cubic 
feet capacity thermostatically controlled at 350° F. At the bottom 
and at the ends of the tank two 45° elbows connect with a semi- 
flexible pipe with two swing joints, allowing the operator to place 
the spout directly over the battery to run in the sealing compound. 
These two flexible pipes are heated by electrical elements, being 
more adaptable than gas for this purpose. 

The old method of sealing was to melt a small quantity of com- 
pound in an old teakettle and then pour from the teakettle into the 
top of the battery. Needless to say, the present equipment is a tre- 
mendous improvement over the older method. 


WESTERN GAS 


The wires shown in Fig. 6 are only temporary, the plan being 
to neatly enclose them when time permits. 

The American Machine Company has an unique forge furnace 
which was designed by the Pacific Gas and Electric Company’s 
engineers for use on high speed steel. (See Fig. 7.) This furnace 
is fired with Surface Combustion burners, and is insulated with 
Silocel powder and connected to a low pressure Surface Combus- 
tion inspirator set. Alongside of it is a Surface Combustion oven 
furnace to preheat the high speed steel to 1600° F. and is used for 
a general purpose furnace. The unique feature of the first furnace 
is a gas-air torch inserted into the top of the furnace to use when 
it is desired to do some direct spot heating. When not in use, the 
torch can be swung out of the way. Ajr is supplied through a 
simple mixing tee for this torch alone and the operator controls 
gas and air for the work as required. 


BAKE OVENS 


One of the latest types of gas bake ovens was recently shown in 
San Francisco, at Skaggs Safeway Stores, Inc. This oven is a 70- 
foot traveling plate, one designed and built by the Baker Perkins 
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Co. The oven is 9 feet wide, 6 feet high and 70 feet long. It is of 
panel construction and can be “knocked down” and moved to new 
quarters and reassembled with comparative ease. This oven em- 
bodies other features. The sides are panels of Vitrolite and block 
finish is used instead of brick. 

The Keith and Blackman system, made in England, is used to 
supply fuel to the oven, air being supplied by a 3000 R.P.M. Mc- 
Kee non-pulsating pressure blower direct connected to a 3 h.p. 
motor. The air intake to the blower is supplied with a filter. 
Duplicate sets of blowers are used to provide service in case of 
a breakdown. The blowers are mounted on top of the oven to 
save space. The air-gas mixture is supplied to the burners through 
six venturi inspirators similar to the Surface Combustion Com- 
pany’s low pressure system. Three of the inspirators are equipped 
with one-inch regulators and three 1)2-inch regulators. 


Of the 54 pipe burners, 21 of them are above the top and 33 
are below the bottom of the traveling plates. Burners are lighted 
with an automatic electric spark system giving 5-6 sparks per min- 
ute. The burners can be regulated either individually or by the 
inspirator controlling the one group of burners. The maximum 
capacity of all burners is 1900 cubic feet per hour. The oven is 
vented by canopies at each end to prevent gases coming out where 
the bakers stand. In the center of the oven a suction fan removes 
all gases before the oven is lighted, but it is not used when the 
oven is in operation. A Brown pyrometer with 8-point switch 
gives the temperatures as follows: 
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Feed Top. 
Feed Bottom. 
Middle Feed Top. 
Middle Feed Bottom. 
Middle Delivery Top. 
Middle Delivery Bottom. 
Delivery Top. 
. Delivery Bottom. 
Pans are placed on the traveling plate and pass through the 
oven at 1816 pounds of bread or pans per hour 
In this well organized plant continuous production takes place 
and no idle time is shown. This accounts for the excellent produc- 
tion for a low gas consumption. 
The following data are of interest: 


Flue Gas Analysis and Combustion Efficiency 


Day Thurs. Fri. Sun. Mon. 
Av. per cent CQ,........ ia eciidiactilinlabimiuic ATER PRE Mat 5.1 5.3 5.5 
EES I eee OS ee Oa TR ARTO 130. 128 120 115 
Stack loss, B.t.u. c.f. 

Av. oven temp. °F......... a a et ia 450 455 434 434 
TE SERS Te PRE AS OO 26.2 26.2 24.9 24.5 
Stack loss with no excess air would have been 18.1 18.3 17.8 17.8 


Air gas ratio* 


Manifold Number Ratio Per Cent Excess Air 
1. Upper feed ..... i PARI TE ey Po 48.9 
ED eee OMT 17.8 
3. Upper middle ....... BS ae ass sak 4.49:1 4.4 
4. Lower middle ............ DAUR §.32:1 13.1 
a ae Meee wOee oo se Rey f= 54.2 
Be OE aio eicnccnsenssccmintone 4.49 :1 4.4 


* The burners were supplied by six manifolds from which sam- 
ples were taken from time to time. The ratios are as tabulated 
above. The mixtures in manifolds one and five are leaner than 
they should be, but it was found that the adjustment could be 
changed very little. 


Summary of Results — 


Day of Week Thurs. Fri. Sun. Mon. 
Day of month, April, 1929 4th Sth 7th 8th 
Total pounds of bread baked_.................... 12,785 20,900 12,669 11,737 
ee SS SS. eee eeene eee 16,600 22,500 16,500 14,000 
Cu. ft. of gas per pound.................. ee fe 1.076 1.302 1.192 
Cost for gas @ .63 per M.c.f..................... $8.05 $13.16 $7.98 $7.39 
Cost for gas per 1000 lbs. bread......... .76 .67 82 75 


Average gas consumption per pound of bread, 1.180 cu. ft. 
Average daily gas consumption of boiler and water heater, 
7,662 cu. ft. 


Monthly estimates, based on foregoing figures 


Gas used by oven, 380,788 cu. ft.—Cost......002.2.2. eee $239.89 
Gas used by boiler and water heater, 199,212—Cost............ 125.61 
Production on basis of 1.180 c.f. per Ib-.............222002........ 322,701 Ibs. 


To the above cost should be added the estimated cost for power, 
consisting of a 3 h.p. motor on the blower and a motor operating 
the traveling plate. 


Miscellaneous Data 


Temperature at time of lighting oven in A. M.................206 degrees 
Time required to heat oven in A. M.................... iiaastiiaihs EEE 1 hour 
ens MU UN, GUE io scenes nnneoen venenialicias 1% hours 


Discussion of Test 

The production schedule is so well planned in this plant that 
the oven is used practically 100 per cent of the time it is kept hot. 
The quality of the baked goods is excellent; there is no spoilage 
due to oven causes, such as over or under heating, as the control 
of the oven temperature is very good. 

The average cost per 1000 pounds of finished bread, for gas in 
the oven was 74 cents. This is based on 550 B.t.u. gas. 

Another interesting plant using Baker Perkins ovens is that of 
the Continental Baking Company in their new “Hostess Cake” 


Fig. 7 


plant where the largest single oven, baking cake in San Francisco, 
is located. 

The hearth of this oven is 8 feet 10 inches wide by 60 feet 6 
inches long, and level the entire length. 

Air and gas are supplied as in the Skaggs oven and the oven 
will be thermostatically controlled, although they are now con- 
trolled manually. The burner is of the slotted type and the oven 
has a gas capacity of 2,200 cubic feet per hour. 


Kind of Cake Pan size Pan/row No. of Weight of Pounds 
Inches on plate Cakes/pan dough/pan dough /1 
EE aaa 1034x10% 10 36 62% oz 2341 
SERS COIL 37 x1l2% 8 12 56 oz 1719 
ea 37 xl0% 10 6 70 oz 2319 
i i 2a 29%4x 834 12 6 60 oz 2258 
Weight of Ratio Pound 

Pans ea. Pans/dough iron/hour 
Cup canes ....... a a Ie AT 1.875 4390 
ae ET RE Paap ee 2.5 4420 
Oe ere | oe 10.0 Ib 2.28 5290 
SS Ea a 9.4 Ib 2.35 5300 


The average loss in weight through baking, for cakes, is obout 


_7 per cent. 


Temperature and Combustion Data 
After slight adjustment on a few of the manifolds, the air gas 
ratios were as follows: 


Manifold Air:Gas Excess Air 
8) ES See 4.95 :1 5.1 
Feed bottom ............... | 4.95:1 5.1 
Middle feed top........ 7 §.12:1 8.7 
Middle feed bottom...... 4.95:1 5.1 
Middle delivery bottom... §.12:1 5.1 
Middle delivery top-............. | 4.95:1 8.7 
I A 4.78 :1 1.5 
Delivery bottom .................... ate wee ‘ §.32:1 13.0 


The average of a series of oven gas analyses gave the following: 

CO:: 5.7% Excess air, 110%. Temperature 452°F. 

Losses, B.t.u./c.f. consumed, 137 or 25%. Theoretical loss with 
no excess air—18.2%. 


Production, gas, and cost data 


| Day of week Tues. Wed. Thurs. Fri. Sat. Sun. Mon. 
| Day of month 16 17 18 19 20 21 22 
| Total pounds of cake dough............................ 16,320 16,111 16,650 14,316 None* 14,715 13,743 
Cu. ft. of gas reg’d to bake... -.-.---eeceeoe-nn--. 18,750 19,200 19,420 18,380 2330 18,085 17,135 
Ae FS 8 SS eneeree 1.149 1.192 1.166 1.284 | 1.229 1.272 
Cost for gas @ 63c per M.C.F....................... $11.81 12.10 12.23 11.58 1.47 11.30 9.08 
Cost for gas per 1000 Ibs. of cake ................ $ .72 .75 73 81 77 80 | 


*Oven heated on Saturday P.M. to keep it from getting too cold. Average gas consumption per pound cake dough put 


through oven: 1.233. 
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Typical day’s temperature log 


Feed Middle Feed Middle Delivery Delivery Hearth Speed 
| Time Bottom ‘Top Bottom Top Bottom Top Bottom ‘Top Minutes 
| $06 ASE eee 230 220 240 230 240 210 230 53 
| Wed die iebebiisbiniessices jie 455 470 450 465 460 470 440 445 18 
| GSES pice ctsccciniclenenss ee 465 450 450 460 430 375 390 18 
| IED. dsancubacen coil <tc Se 485 460 475 470 465 410 435 20 
: Sy ia | . 475 485 470 460 465 455 395 410 20 
| 10:15 ie . 450 430 445 455 445 455 395 410 14 
| 11:15 : | ai ee 435 430 465 440 455 385 395 gas 
| 1338. a _ 430 355 315 415 430 435 370 400 30 
bas. x; : . 420 365 415 425 445 435 370 425 20 

General Summary Another large bakery using a Fish Rotary Oven should be men- 
pont : ment tioned. The Langendorf plant on Howard Street in San Francisco 

Daily everages, from week's data | Ea ie Nae are has three of these ovens fired with gas and using Leahy burners. 
SE NAS RS SE eo eee aes 15,309 Ibs. [here are two sets of these burners on each oven on each side of 
. : the door and each has 49 refractory tube burners. These ovens 
Gas Consumption ensueiienie’ sgepitantiion , 18,883 cu. ft. | . 
. have pleased the Langendorf Company and plans are under way 
Geis ae, I Bi cninteneniscasinsonsnciosenetags - ecdet atali oedaalact ine 1233 oe ] \ 

for two more of the ovens. 


Daily cost* ....... (scelsedbkssiatuinkece a catgecighcl Rak paaciiealeaaiaanae coed $11.90 
- *To this should be added the estimated cost for power. 


Estimated monthly data (5 week period): 


459,275 lbs. 
556,500 cu. ft. 


Production ...... cosas eae 
Gas consumption 


Cost @ 63c per M.C.F... <b dibcavicieeetalbcsciahas $350.59 
Average cost per 1000 Ibs. of cake............................----. .76 


Discussion of Test: 

Operations are carried on so smoothly and the oven heat is so 
easily controlled, that there is no spoilage of cake in the oven. 
From the data it will be seen that the oven temperature is carried 
somewhat high, therefore increasing the stack losses slightly. ‘The 
preventable loss due to excess air is 6.8 per cent, which is very low 
considering the nature of the oven. 


REMOVING OIL FROM TOOL STEEL 


An apparently simple problem was recently presented to us, that 
ot removing oil from bundles of octagon tool steel. These octagon 
bars were 18 inches long, 54 inch across the flats and bound in 
bundles of 100. A tank of hot Okite or similar: solution used in 
removing oil and grease from automobiles, parts, etc., seemed the 
best solution, but on trial proved to be not as good as anticipated, 
and it was decided to burn off the oil. A runway of steel angle 
iron was rigged up, slightly wider than the length of the rods and 
installed so that the rods would roll down and over a series of 
bar burners. The heat from these burners was sufficient to vola- 
tilize the oil, yet not hot enough to harm the steel, and the job was 
a complete success. 


Sales Department Budgeting* 


UDGETING has been termed the most advanced form of ac- 
B counting. Accounting generally speaking, has dealt with 
actual figures and actual expenditures, but the compilation of 
a budget involves the use of estimated figures for future operations, 
in an endeavor to coordinate phases of a given group of expenses 
into a well balanced unit. By this is meant, that each logical sub- 
division of a departmental activity is allotted a share of the work, 
the successful completion of which justifies a given amount of ex- 
pense. This prohibits one division of a 
department, or one department within a 
company, profiting at the expense of an- 
other. 

Many business failures, without doubt, 
can be directly chargeable to lack of 
planning, the less the planning the more 
dismal the failure. A _ properly con- 
structed budget provides figures, showing 
the probable future operations of as many 
divisions of a department as is thought 
feasible and practical in advance of ex- 
penditures. An analysis of these figures 
forms a basis for intelligent planning. 
Operating with the lack of a defintely 
thought out goal, accompanied by a lack 
of information regarding the accumulat- 
ing expense or results, will result in 
failure in varying degrees comparable 
with the situation. Because of the com- 
paratively small margins of profit secured in most products of to- 
day, the budget method of operating a business is thought neces- 
sary, the lack of which often means business suicide or at least 
despondency. Of the ever increasing number of business enter- 
prises that are now using and advocating budgetary control, it 
would seem that a public utility could least afford to be without 
one. Our gas companies are no exception, with particular refer- 
ence to the Sales Department. 


C. R. Miller, 
Chairman 


*Report of Sales Budget Committee. C. R. Miller, Chairman, Portland 
Gas and Coke Co.: A. B. Daab, Seattle Lighting Co.; Lee Holtz, Southern Cali- 
fornia Gas Co.; R. G. Munroe, Public Service Co. of Colorado; F. U. Naylor, 
Pacific Gas and Electric Co.; Geo. Smith, Southern Counties Gas Co. 


A properly thought out and applied system of budgeting which 
includes cost keeping, results in three marked advantages, first, a 
thorough understanding by all parties interested regarding the 
plans, hopes, and desires. Second, up-to-date information regard- 
ing your progress, and thirdly, but of no less importance, the eli- 
mination of many time absorbing counsels and discussions all too 
frequently based upon erroneous information, or a lack of under- 
standing. 


In conducting a business enterprise we can look for one of two 
results, namely: success or failure. Failure is what we are trying 
to avoid, both terms are relative and the contributing causes may 
be hard to evaluate. Failure might be prescribed as strictly finan- 
cial or it may be largely psychological. The best of systems and 
the best of men will at times fail from a financial standpoint, yet 
retain the confidence of their co-workers insofar as their ability 
is concerned. ‘This confidence I think can only be secured and 
retained by an individual, when it is felt that he has at all times 
had a thorough operating knowledge, and failure resulted from 
circumstances beyond control. The deep impression upon associate 
workers and officials, of the fact that you are conversant with and 
capable of promptly and accurately stating the status of affairs 
pertaining to your departmental activity, instills confidence that 
far outweighs on many occasions a mere set of figures showing 
advance and profit. The reverse also holds true in that many so- 
called successes have resulted where there was a marked lack of 
systematic and orderly conduct of enterprise. Such cases are how- 
ever very much in the minority. To refer back to my former re- 
mark, a true analysis would probably reflect that they are profiting 
at the expense of others. 


Budgeting should not be considered a cure-all but should be 
viewed more in the light of an administrative device or plan which 
marks the course. It in no sense is a substitute for efhcient man- 
agement or a stabilizer for poor policies. It does form a nucleus 
or a program where individuals through the department can better 
understand their duties, which results in their assuming their 
rightful responsibility and tends toward advancement. It does 
constitute an instrument equally as valuable to the managing execu- 
tives as it is to the supervising management of the department. 
It offers a basis whereby it is possible to arrive at a satisfactory 
understanding in a minimum of time and provides an undisputable 
record. 
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In the third column of Form No. 1 the expense for each account 
number, for the last year should be set out. The next column 
might give the percentage of the whole, since the accounts carry- 
ing the largest expense are entitled to the first consideration. In 
the next column it is thought that the cost per dollar of gross sales 
might well be expressed in the case of the merchandise accounts. 
In the case of New Business expenses this would probably be best 
expressed in terms of expense per dollar of estimated annual rev- 
enue from business contracted. 


The method of applying budgets to our sales program will differ 
with companies. ‘The essentials however, remain the same, name- 
ly, identifying all sources of expense, prophesying a result thought 
obtainable within reason, and accounting for the expense as it 
accrues and summing up the results and benefits. A number of 
forms are submitted for your consideration, more as a means of 
supplementing an explanation of the subject matter than to suggest 
their adoption. The committee feels quite certain that companies 
interested will experience little trouble compiling suitable forms 
for carrying on budget and cost keeping data once the subject is 
understood and its value and importance recognized. 


FORM NO. 1 
BUDGET OF MERCHANDISE EXPENSE 


Last Year This Year 
Last Yr’s. % of Cost per $ Yo of Cost per $ 
Acct. Name of Expense Year’s of Salesof Estim. Year's. of Sales of 
No. Expense in $ Expense $393,000 Expense Exp. $480,000 


213-17A Commercial 


Memt. Salaries $3080 6.0 008 $3000 §.7 .006 
213-18A Commercial 

Adv. Salaries 640 1.3 .002 900 1.7 .002 
213-19 Demonstration 280 5 001 600 1.1 001 
213-18B Adv. Supplies 

and Expenses 8350 16.3 O21 9400 17.8 .020 
213-17B Salesmen’s 

Sal. and Exp. 22470 43.9 .057 24000 45.6 .050 
213-20 Salesroom 

Rental 9360 18.3 024 7400 14.0 016 
213-21 Lighting 540 1.1 001 600 1.1 001 
213-22 Misc. Supplies 

and Expenses 6460 12.6 016 6800 13.0 O14 

TOTAL $51,180 100% 13 $52,700 100% 1] 


It will be noted in Form No. 1 that last year’s expenditures have 
been listed by amounts and by accounts. This is where our budget 
begins and we are all fortunate in being able to obtain accurate 
figures on last year’s operation. From anyone of a dozen other 
sources we will be able to secure the benefits derived from the 
expenditure of this money last year and many other contributing 
details. It now becomes a relatively simple matter for an ex- 
perienced operator to forecast with surprising certainty the pos- 
sibilities for the next twelve months. 


In some companies the merchandise accounts of the sales depart- 
ment are segregated from the New Business expenses and so in 
order to illustrate the procedure of budgeting only the merchandise 
accounts have been listed in Form No. 1. In other companies the 
merchandise and New Business items might be combined under 
one item. Still other companies have only the New Business ex- 
penses as they do not sell appliances. 


In the third column of Form No. 1 the expense for each account 
number, for the last year should be set out. The next column 
might give the percentage of the whole, since the accounts carrying 
the largest expense are entitled to the first consideration. In the 
next column it is thought that the cost per dollar of gross sales 
might well be expressed in the case of the merchandise accounts. 
In the case of New Business expenses this would probably be best 
expressed in terms of expenses per dollar of estimated annual 
revenue from business contracted. 


Now that you have last year’s cost briefly analyzed and have 
secured data from other quarters later to be considered, which 
will enable an intelligent prophesy for next year, it seems fitting 
that this sheet should also include the yearly expenditure anti- 
cipated under the same headings. The amount of money neces- 
sary to carry on a sales program will of necessity vary from month 
to month, particularly with respect to account numbers. A pre- 
liminary or work sheet therefore is advisable, set out by account 
numbers by the month for a year. This sheet should provide 
spaces by the month for last year’s expense, this year’s estimated 
expense, and this year’s actual expense. ‘The latter figure is ob- 
tainable for accurate comparisons from the Treasury or Account- 
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ing Department sometime during the month following that month 
in which the expenditures were made. 


FORM NO. 2 


JANUARY FEBRUARY 


Last This This Over or Last This This 
Year's Year's Year's Under Year's Year's Year’s 


Actual Estim. Actual Run Actual Estim. Actual, et« 


Acct. No. A....$25,000 $36,000 $30,000 $ 6,000 
Acct No. B_..$23,500 $27,000 $28,000 $ 1,000 


et 


POTAL 


It will be noted that the total of the columns in Form No. 2 will 
give a ready comparison of the total expenditures for the month 
under the three headings, and will also show by account number 
which account is over-run and which account has under-run. 
Since under budgetary control there should be a sponser for each 
account it will then devolve on this individual to explain the 
reasons for his over-run, or he should be the recipient of compli- 
ments on having kept within his budget, as the case may be. 

So far we have considered budgeting only the merchandise ex- 
penses of the Sales Department but the question which is very 
important to all those who are responsible for appliance sales, is 
the question of whether this business is obtained with a profit or 
a loss. This involves an accounting of the sales, the cost of ap- 
pliances, the cost of installations, bookkeeping, accounting etc. 
These figures are budgeted from past experience and with know!- 
edge of policies, sales campaigns, etc., which are to be carried out 
in the ensuing year. 


The actual work of making up the budget for the year is of 
great value to those responsible for the figures given, and the 
results are of value to the head of the department in planning the 
work for the next vear. Of even greater value however, is the 
determination daily of the sales and expenses incurred and the 
comparison of these figures with the amounts estimated. 

Other things being equal, without doubt, a system which will 
provide ways and means for the prompt accounting of accumulated 
expense from day to day offers the most difhcult and most helpful 
phase of budgeting. At first thought this seems to offer almost 
unsurmountable difficulty, but in the final analysis figures may be 
readily secured, the results after a little practice will be surpris- 
ingly accurate and sufhcient to act as a reliable guide from day 
to day. These figures are in no way intended to supplant statis- 
tics now being furnished by the Treasury or Accounting Depart- 
ment. 

It is possible to accumulate figures by using constants arrived at 
by analyzing last year’s expense, that will permit operating cost 
data that will hit the mark within a fractional part of 5 per cent, 
and the value of such figures will be readily recognized and ap- 
preciated. 

An example of how these figures may be obtained and applied 
is submitted in Forms Nos. 3 and 4. 


FORM NO. 3-—Part I (Income) 


JANUARY 
2 Day 3 Day 
Acct. No. Merchandise Accounts I 2 Accum. 3 Accum, et 
213-1 Mdse. Cash Sales 7 $240.00 $ 50.00 $290.00 et 
Last year , 225.00 110.00 335.00 
Estimated this year 250.00 250.00 500.00 
213-2 Mdse. Contract Sales . 565.00 100.00 665.00 
a sear “...... . 510.00 250.00 760.00 
Estimated this year... 575.00 575.00 1150.00 
213-3 Job Orders bDilled . 42.00 $0.00 92.00 etc. 
Last year saad _ 40.00 30.00 
Estimated this year. 50.00 50.00 
TOTAL—This year ................ 847.00 etc. 
Last year ... 775.00 
—FEst. this year . $75.00 
213-6 Less Sales Adjustments . _ 80.00 et 
r S>,. oe 75.00 
Estimated this year ... 85.00 


TOTAL Gross Mdse. and 


Jobbing Sales ) 767.00 etc. 
ea a So 700.00 
Estimated this year .. 790.00 


General Expenses 


FORM NO. 3—Fart II (Expenses) 


— — . Pes Se 


JANUARY 


2 Day 3 Day 
Acct. No. Merchandise Accounts | 2 Accum. 3 Accum. 
213-2to 16 TOTAL Cost of Material 
: and Labor $640.00 $100.00 $740.00 etc. 
A I ho 600.00 225.00 825.00 
Estimated this year “Fp eRR 650.00 650.00 1300.00 
213-17A Commercial ‘Met. Salaries... 15.00 15.00 30.00 etc. 
a 14.00 14.00 28.00 
Estimated this year ........ . 15.00 15.00 30.00 
213-18A Commercial Adv. Salaries........ 3.00 3.00 etc. 
Last year . i 2.00 2.00 
Estimated this year ... 3.00 3.00 
OTHER EXPENSES 
etc. Demonstration ............. wolfe Sin ee 
Advertising Supplies & Exp. 
Salesman’s Sal. & Exp....... 
Salesroom Rental GPA: 
Salesroom & Window Lighting 
Misc. Comm’! Supplies & Exp. 
TOTAL Commercial Expenses 
Last year ......... PS er el Pen 
Estimated this year 
Customers’ Expenses 
Gen. Exp. (Ins. on stock 
and Accounting Exp.) Pare see 
Other Expenses ........ ER 
IG i 
Total Cost and Expense 
Last Year . Scere 
Estimated this year . 
Net Profit . 
Last Year 
Estimated this year 
FORM NO. 4 
JANUARY 
Acct. 2 Day 
No. New Business Accounts l 2 Accum. 3 3 Day 
100 New Bus. Mtg. Sal... ieieaias $28.00 $28.00 $56.00 etc. 
Last Year .....:... aor * fe 52.00 
Estimated this year ..----- 30.00 30.00 60.00 
101 fe ae ee 13.00 13.00 26.00 
ae 12.00 24.00 
Estimated this year .. 13.00 13.00 26.00 
102G Demonstration & Disp. (Gas).. 19.00 25.00 44.00 
i OS I LTTE DS 20.00 35.00 
Estimated this year.................... 20.00 20.00 40.00 
Etc. OTHER EXPENSES 
Tr NS inches etc. 


ON Ng OSS BE Serene rege es 
ics 
Adv. Sup. & Exp. (Ind.)............ pS A ee fe oe Re ee 
Canv. & Solicit. (Trade).. Ft | MED DR A oe 
Caav. & Bolset. (iom.)...........  ...... oa aa aeay  O 
ey SR ah Ei A le ee 
Piping & Appliances Free............ aaa a ee 
Misc. New Bus, Sup. & Exp................. UE YER age Sor 


TOTAL New Bus. Exp........... Bea ae 
EROS SRN RS es: BG gy ometee 
Estimated this Year-.................... hi aS 
TOTAL New Bus. Exp. per $1.00 

per E.A.R. Contracted 
FS UDR 
Estimated this Year 


Most of the above numbers will be made up of items some of 
which will be constant, some will be in proportion to the sales and 
others will have to be accumulated daily from work orders, credit 
memorandums, etc. To illustrate we will consider two or three 
of the accounts. 


Let us consider first “Merchandise Cash Sales, account 213-1,” 
which is composed of the cash sales less cash discounts, employes’ 
discounts, special discounts and allowances. Each one of these 
items will have to be accumulated as the orders are received in 
the department or as the discounts are allowed. 


Take the item of “Cost of Material and Labor.” From last 
year’s figures, the cost of material, including the cost of the ap- 
pliance and material for installing same, plus the cost of the labor 
of installing, might average 75 per cent of the total gross mer- 
chandise and jobbing sales. Therefore this figure can be used in 
determining the cost of merchandise, material and labor from day 
to day. It is an interesting figure. and one of great importance to 
the Sales Department because it means that there is 25 per cent 
left to cover Sales Department merchandise expenses, office ex- 
penses, general expenses, interest on merchandise stock and unpaid 
accounts and profit, if any. 


Finally let us consider an account such as “Salesmen’s Salaries 
& Expenses, account 213-17B,” because this includes items which 


WESTERN GAS 


illustrate the various methods necessary in their determination. 
The account will include salaries, commissions, auto expense and 
miscellaneous items. ‘The salaries and auto expense are more or 
less fixed amounts. The commissions are in proportion to the 
sales; whereas the miscellaneous items are variables which should 
be itemized as they accur. 


Sales Department budgeting such as this, might seem to be quite 
involved, but the many advantages of having approval from the 
management of the proposed expenses, of being able to watch the 
expenses from day to day and thus being able to check them be- 
fore they have gone too far, to be able to check other departments 
from charging you too much, to be able to know just where you 
stand if the management calls you to account for the amount of 
the expenses; these advantages would seem to warrant going to 
considerable lengths to make a useful, workable budget. 


Budgeting by Functions 


The classifications of accounts, generally speaking, have been 
selected with the idea in view of segregating the expenses of a 
given company in the most logical manner possible, but confusion 
results not infrequently in an attempt to budget bureaus or divi- 
sions within a department, through the medium of account num- 
bers, since unfortunately many accounts are chargeable with ex- 
penses which may accumulate in any one or all of a number of 
bureaus. 


With this idea in mind, an attempt will be made to budget 
bureau expenses by functions, wherein the expense of each bureau 
is given without respect to account number except in the final 
analysis. In other words, the expense which goes to make up a 
given account is in itself budgeted to the several bureaus, and the 
accumulation of these parcels will in total constitute a bureau 
budget. 

A typical sales department might well have bureaus or divisions 
as follows: 


Advertising, 

Displays and Demonstrations, 
Sales Office, 

Sales Room, 

Domestic Field Sales, 
Househeating Field Sales, 
Industrial Sales, 

District Offices, 

Laundry Appliances, 
By-product Sales. 

It is assumed that each of these major functions of the Sales 
Department might nominally be expected to have an active head 
or supervisor whose business it is to be informed regarding the 
activities of his bureau, and with this thought in mind it seems 
appropriate to provide forms sufficiently in detail to allow him 
to express the progress and accomplishments of his department. 


Returning to the essence of the subject matter, it then becomes 
necessary to consider the first step, namely, a forecast of contem- 
plated activities. Forms will be presented which permit periodic 
accounting, as time progresses, whereby the activities, expenditures 
and accomplishments may be recapitulated for the benefit of all 
concerned. 

As an example, let us compile a budget for the Domestic Field 
Sales. 

In collecting material with which to build this budget, other 
divisions must of necessity be consulted, and from this and other 
available sources we arrive at a sum of activities, the expense of 
which is either estimated or obtained from reliable sources rec- 
orded from former activities of the same nature, resulting in a 
conclusion which might be expressed as in Form No. 5. 
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FORM NO. 5 


BUDGET OF DOMESTIC FIELD SALES 


JANUARY 
Total 1. a Acc. 5. etc. 

eee $3200.00 $128.00 $128.00 $256.00 $128.00 
Commissions _...... 450.00 18.00 18.00 36.00 18.00 
Commis. & Disc’ts to Trade............ 250.00 10.00 10.00 20.00 10.00 
Piping and Appliances, Free......... 1200.00 48.00 48.00 96.00 48.00 
Car Allowances 500.00 20.00 20.00 40.00 20.00 
ERE RASS See Rg SS DR 400.00 16.00 16.00 32.00 16.00 

Misc. Supplies and Expense 
ight 13.00 52 §2 1.04 52 
Telephone 32.00 1.28 1.28 2.56 1.28 
Supplies 21.00 84 84 1.68 84 
eat 13.00 52 $2 1.04 52 
Labor 20.00 80 80 1.60 80 
NER SEAR ee 5.00 20 20 .40 20 
TANG TOROS anavecennecec eevee nieces 3.00 12 .24 12 
RS ESESAE Sae Sir See Reno 26.00 1.04 1.04 2.08 1.04 
re ... $6083.00 $243.32 $243.32 $486.64 $243.32 


——— 
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After having arrived at what might be considered an expression 
of the Domestic Field Sales Division, suitable means should be 
provided which will permit those responsible to check on the 
activities from two angles: 1. Accumulated expense; 2. Benefits. 

Form No. 6 offers a suggested means of recording current and 
accumulated expense. 


FORM NO. 6 


EXPENDITURES FOR DOMESTIC FIELD SALES 


JANUARY 
Total 1. 2. Acc. 3. etc. 

SALARIES 

NRSC Sete me Fs $3180.00 $127.20 $127.20 $254.40 $127.40 

AE ss eae ........ 3015.00 144.60 144.60 289.20 144.60 

ha RE eae aE Sa Ib. 3200.00 128.00 128.00 256.00 128.00 
COMMISSIONS 

» ue a ee as 349.40 5.47 14.90 20.37 30.46 

Last Year ae PRS ick RNS ee 167.19 10.23 2.50 12.75 15.40 

NS Se eee Ey, . 450.00 18.00 18.00 36.00 18.00 


COMMISSIONS AND DISCOUNTS 


mS ne ape 230.60 5.26 35.40 40 60 eer 
I: a ee 31.67 23.67 55.34 17.29 
ERAT CE 10.00 10.00 20.00 10.00 


PIPING AND APPLIANCES FREE 


I eS 630.94 10.96 40.17 51.13 8.50 
OT OOS aS a2) ae 7.50 20.90 28.40 39.67 
S\N ae nvnaie)% 1200.00 48 OO 48.00 96.00 48 00 


CAR ALLOWANCES 


I ga 450.00 18 OO 18.00 36.00 18.00 

SO Geena 481.00 19.24 19.24 38.48 19.24 

Estimated .............. es 20 00 20.00 40.00 20.00 
RENT 

ES SI See * 16.80 16.80 33.60 16.80 

a oe SURO E REDO 25.60 25.60 51.20 25.60 

eae ree Cee 400 00 16.00 16.00 32.00 16.00 


MISC. SUPPLIES AND EXPENSE 


LIGHT 

. SEP aan ee eee 13.01 52 .52 1.04 52 

RO 12.48 50 50 1.00 50 

SS ELECTS 13.00 52 52 1.04 .52 
TELEPHONE 

I aE 30.89 1.24 1.24 2.48 1.24 

SEs” SRS ae 49.63 2.00 2.00 4.00 2.00 

Estimated ......... Tee 32.00 1.28 1.28 2.56 1.28 
SUPPLIES 

ee pore aa oS” REPT AR 2.00 2.00 5.20 

I eS 30.47 8 aa 3.50 10.00 

Estimated 21.00 84 84 1.68 84 
HEAT 

ee) cana sat i2h 13.45 55 55 1.10 55 

a eee 12.50 50 50 1.00 50 

Estimated 13.00 52 52 1.04 52 
LABOR 

I a 25.46 aR: COR 2.00 1.90 

a Grease ian 17.93 5.40 1.60 7.00 9.80 

EY ir reas 20.00 80 80 1.60 .80 
CARTAGE 

TS oa ie 7 7.89 Say ee ee age ae ue ese 2.10 

NT sd 6.41 3.00 Ren. Dee oo 

ES ER ae 5.00 20 .20 40 .20 
AUTO EXPENSE 

rr 2. CoP aoe 2.95 12 12 24 12 

ES, See ee y 4.22 17 17 34 17 

I a iil 3.00 12 {2 24 12 
MISCELLANEOUS 

I te 29.70 ae a 4.70 

OE eee ae 30.96 5.60 5.60 1.20 

I 26.00 1.04 1.04 2.08 1.04 
TOTAL 

This Year ........................ 5406.45 188.06 256.90 444.96 217.49 

I I 8 .. 6164.42 259.51 241.28 500.79 285.97 

ESS SESE S Lyre aI RED 6083.00 243.32 243.32 486.64 243.32 


There is no desire on the part of this committee to advocate the 
use of the forms presented in this report. They are simply pro- 
duced as a means of supplementing written matter pertaining to 
the subject. 

Essentially there should be benefits derived from the expendi- 
ture of money, and budgeting carried through to a successful con- 
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clusion should reflect the benefits. It seems appropriate, therefore, 
to devise means whereby benefits may be shown in connection 
with the expenditure of a given division. 


The following tabulation is designed to picture the benefits and 
unit costs resulting from the expense chargeable to the Domestic 
Field Sales Division. 


RECAPITULATION OF BENEFITS SECURED BY FIELD 
SALES DIVISION 


Amount of merchandise sales in dollars. 
Number of new customers secured. 


wb 


Estimated annual return in cubic feet of new business ob- 
tained. 


4. Number of calls or customer contacts. 
5. Cost per $1.00 of Appliance sales. 
6. Cost per 1,000 cubic feet of new business obtained. 


The benefits derived from work performed by the Domestic 
Sales Division, and this holds good in other divisions of the Sales 
Department, are often hard to evaluate and express in dollars and 
cents or in added consumption. In such cases it may reasonably be 
assumed that the benefits are equivalent to the effort and expense 
actually incurred to a point of including a portion of the depart- 
mental overhead expenses, in the same ratio as the departmental 
overhead expense is assigned to other authorized activities of a 
division. 

For example, the Domestic Sales Divisions are not uncommonly 
directed to make surveys, good will calls, or assist in spreading 
information of a general nature. Such activities are not infre- 
quently assigned to the Sales Department with the assumption 
that they constitute a contact that will result in additional sales. 


The benefit derived from such calls are frequently of question- 
able value from a sales standpoint, and on these premises an agree- 
ment should be reached between the interested parties with respect 
to disposition of the expense before the work is undertaken. If 
the Domestic Sales Division feels that the benefits resulting from 
such calls will be seif-sustaining, no further attention from a cost 
accounting standpoint is necessary. On the other hand, if the 
benefits from the assignment are questionable or of no value to 
the Sales Division, then they should be supplied with a account 
number designed to retire the cost of this particular activity, which 
should resuJt in a debit and credit which will neutralize the ex- 
pense of the activity, from a sales cost standpoint. 


The first step in the preparation of a sales budget is to es- 
timate a sales quota forecast. ‘The further in the future those 
forecasts are made, the more inaccurate of necessity the figures 
are apt to be. Frequent revisions are necessary as circumstances 
or policies change. 


Some functions in our sales activities are hard to evaluate. 
Principle among these is advertising. While everyone will con- 
ceive the necessity for and the effectiveness of advertising, few 
will attempt to assign a dollar and cents value. This does not 
mean, however, that advertising is not susceptible of budgeting, 
nor that the advertising personnel should be exempt from regula- 
tion or cost accounting. When the entire expense of a commercial 
department is to be considered it is essential that the advertising 
expenditures should be made in keeping with an approved plan, 
and the effectiveness measured by pre-determined standards. 


Budgeting is designed and employed to decrease expenses, and 
will not, as many are prone to think, simply add another burden 
to the ever increasing cost of commercial activities. 


While the discussion in this report recommends the advisability 
of cost keeping on a day to day basis, it is. not essential that all 
activities of a sales department should be so accounted for. It is 
important however, to have at hand, ways and means that will 
permit daily cost keeping if circumstances seem to warrant. It is 
conceivable that detailed observations may be advisable in certain 
divisions for a time when new policies are being tried out. If the 
findings reflect that they are successful further detailed analysis 
of the expenditures and benefits may warrant the discontinuance 
of day to day accounting temporarily or more or less permanently. 
But whether applied or not, an adequate system should be adopted 
to permit such analysis promptly when circumstances warrant. 


Since our industry started sales activity has been a problem; the 
nature of which, with its many variables, not uncommonly dis- 
couraged orderly thinking and proper planning. 


During the past few years, budgeting, budget control and cost 
accounting has become recognized by our largest and most suc- 
cessful industries as necessary tools. It seems reasonable to think 
that the Sales Departments of our utilities could employ such 
procedure to advantage. 
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The Company and the Employee 


By H. W. BEEKMAN 
Pacific Gas & Electric Company 


O use the time of members of the Pacific Coast Gas Asso- 

ciation to further stress the already known value of personne! 

aid in securing and retaining better public relations, hardly 
seems necessary. However, suggestions that might be helpful in 
securing the desired contact should bring forth discussion worth 
while. 

The Portland Gas and Coke Company prefaces an employee 
hand book with the following: “The greatest asset a company can 
have is the good-will of its customers. 
The place where good-will is made, kept 
or destroyed, is the point of contact with 
the customer. Good-will is the text of 
every utility, etc’ It is safe to say that 
these thoughts represent the attitude of 
every utility represented here, yet, how 
many companies have actually in opera- 
tion systematic methods for training those 
who contact with customers regularly, to 
leave with the customer a wholesome re- 
gard for company and employee. 

To get these results, the three essentials 
that must be observed are: employee selec- 
tion, training and incentive, for it should 
be realized that employee, as well as the 
customer, is human and reacts to contacts. 


It is not the purpose of this paper to 
deal with the entire personnel of the util- 
ity, but rather with those who in their 
daily duties meet many customers, and who are often totally unpre- 
pared to fulfill the demands expected. 


Of those who make customer contacts, counter clerks, meter 
and service men and collectors, usually only the counter clerks 
and selected with customer contact in mind. Ordinarily these men 
are under continual supervision, and any digression from com- 
pany policy can be, and usually is, promptly reported. 

How much more important is the selection and training of 
those who contact with the customer in the field where the proper 
approach makes an impression, but also where memory of the 
unpleasant one lasts longer and is usually the topic of neighbor- 
hood discussion. 

Without minimizing the importance of courteous, efficient office 
clerks in the larger office, not a great deal need be said of these 
here, for that company that will countenance a continuation of 
negative contacts where supervision is always possible would 
hardly heed suggestions or discussion. 

The clerk in the smaller or district office, however, does remain 
a problem. Generally the office force consists of agent and clerk. 
The agent has many duties to perform, most of these taking 
him from the ofhce during which time the clerk is the sole repre- 
sentative. 

Such clerks should be trained in the general or division office. 
where not only can observation determine their fitness to contact, 
but where they can be thoroughly taught both company ethics 
and practices. This training must be more complete than that 
of the general ofhce clerk who can be assigned to certain work, 
and who usually has a superior at hand to whom he can refer 
his problems. Unless this training is given, what satisfying excuse 
can be given the customer who has been misinformed or has other- 
wise tested the facilities you have provided and found them 
to fail? Can you expect the desired reaction from consumers who 
suffer while the new clerk is gradually absorbing the duties of 
the position? Surely whatever the cost of such training, it will be 
found economical when weighed as against the cost of public 
disapproval. 


H. W. Beekman 


Public Relations Section 


A. E. Hotitoway, San Diego Consolidated Gas and Electric Company, General Chairman 
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From the office, let us observe the service man. It is the genera] 
practice today to train prospective metermen as helpers, who wil! 
later fill meter and complaint men’s jobs. These men are trained 
in mechanical duties, but unfortunately service seniority some- 
times still takes precedent over personality. What little is known 
of company policy or ethics is usually gained by hearsay. 

This situation can be greatly improved, if in addition to care 
in helper selection, these men are given an opportunity to learn 
company policies. Every man in the service department should 
be provided with a hand book which should contain not only 
standard practices, but also a complete outline of Company ethics. 
The method of approach, manner by which the desired impression 
can best be left, and the company’s demands and rules of 
conduct should be outlined in print. 


The presentation of the book, however, will not alone secure 
results. A knowledge of its contents must be evident prior to 
contact. This can be secured either by direct examination or ques- 
tionnaire, and should be conducted by the department responsible 
for public attitude. 


The manual of standard practices should contain a definite 
method for the proper completion of every routine type of job 
necessary in the prompt establishment of service outlined in a 
manner which would result in the least possible annoyance to the 
customer. The work is too important to allow each man to use 
his own methods to accomplish a given result. 

And finally, each prospective service man should be placed 
in the direct care of a supervisor for a sufficient period to deter- 
mine whether or -not the training he has had can be put into 
practice. 

If these things are done, the service department personnel has at 
least the’ foundation for suitable contact. Unless these are done, 
other negligible results can hardly be expected. To build upon the 
foundation the structure desired, add continual supervision. 


Supervision has accomplished many of the results desired. This 
can be done by monthly educational meetings of all service de- 
partment employees where problems are openly discussed, and 
new procedures explained. New appliances and old ones that have 
been the source of trouble can be pulled down, and the details of 
operation and adjustment demonstrated, usually by manufacturer 
or agent. Some phase of company policy as pertains to the de- 
partment should be stressed at every meeting in language al! 
understand. 

To illustrate a proven procedure, let us follow a service com- 
plaint from the time a meterman reaches the customer’s premises. 
The accepted greeting of years ago, “Gas Company. What’s the 
trouble,” has been replaced by “Good morning Mrs. Blank. I’m 
from the Gas Company.” A question or two properly put brings 
forth the basis of complaint. His work done the service man 
requests Mrs. Blank to try the appliances, at the same time noting 
the operation to determine if they are properly adjusted. His 
training has been not only to do those things necessary to correct 
the complaint, but also to remove the cause. These things having 
been done, note is made on the order of satisfaction or dissatis- 
faction of customer, conditions found, how corrected, time spent 
on job and exact time order was completed. Should additional! 
work be needed, or that of a character that cannot be done b\ 
the man on the job, the order is returned to department for specia! 
attention. 

Each morning every order completed the day prior is care- 
fully scrutinized by the supervising foreman, and it is only afte: 
he is satisfied that the attention necessary has been given, that 
tag is sent to complaint bureau for filing. Should there be any 
doubt as to complete satisfaction of consumer, or lack of efficient 
work, the foreman makes a personal inspection. Any criticism 
he may have as a result of this inspection he takes up with 
meterman personally, in this way correcting any faults he may 
find and at the same time getting a good idea of his men’s ability. 

Periodically a part of each man’s work is inspected, and his 
attention directed to any lapse from standard, with both criticism 
and instruction needed. 
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At the complaint bureau, all completed orders are checked for 
chronic or recurrent conditions before filing. Here again the work 
of each man is periodically sampled in an endeavor to secure from 
the consumer his attitude toward present service and impression 
left by the workman. 


Perhaps there is a question in your mind whether all this has 
proven worthwhile. Let these results answer. There has been an 
almost complete elimination of chronic complaints. 


In 1928 there were received numerically fewer complaints of 
unsatisfactory service monthly than was the daily average in 
1922. These are concrete and tangible results. In addition there 
has been a noticeably favorable reaction from the consumer io 
the service rendered and the methods by which it was done. You 
men know the value of these results. 


Much of the foregoing dealing with training must also be 
made effective in collection staffs, for by them is made a contact 
filled with possibilities of customer service or trouble. 


The collector should be provided with manual of ethics outlin- 
ing not only standards of conduct, but the company’s demands of 
him as its representative. His training must not be considered 
complete when he has been taught to make change. With a monthly 
contact made with almost every customer, collectors should not 
only collect moneys due, but should be used as a medium to receive 
complaints, intelligently answer questions of routine practices, and 
be sufficiently versed in the general ofhce routine to explain 
bills and residence rates. 


These results will not be as difficult to obtain when the com- 
panies realize, as they some day must, the real importance of 
the contact made by the man who asks the customer for payment 
of bills, and by revision of salary limits make possible employment 
of the type of men that should be members of this staff. 

Today the choice of men for this work is largely limited by 
the compensation. This being a fact, supervision and training is 


Service Is the Key to Better Public 
Relations 


By W. M. HENDERSON 


Los Angeles Gas and Electric Corporation 


VERY public service utility is confronted with the identical 
kK problem—the ability of the consumer to use the service for 

the purpose it is intended. Within various utilities the cir- 
cumstances may differ, but the principle is the same for the meas- 
ure of service is the satisfaction derived by the consumer. 


Telephone service is the best illustration of this point; prompt- 
ness on the part of the receiver to answer the call, and his under- 
standing of the use of the transmitter and receiver makes the ser- 
vice good or bad. It is thus evident how 
dependent the Telephone Company is on 
the courtesy and knowledge of its cus- 
tomers, to qualify its service as good. 


The same may be said of street rail- 
way service—the prospective patron must 
step lively else the Railway Company is 
censured by its passengers for maintain- 
ing poor service. Likewise, electric ser- 
vice is quite dependent on the personal 
equation of the consumer who bids to 
use the service. 


Possibly in the gas industry, more than 
in these other utilities, the individual 
consumer influences the quality of ser- 
vice satisfaction to be had from the use 
of gas. The three cardinal points in 
good gas service within control of the 
utility are: First, continuous supply; sec- 
ond, uniform and sufhcient pressure, and 
third, constant heating value and density. With these factors 
established the utility has performed its duty as required by law; 
but there still remains an obligation due the individual who sub- 
scribes to use the service. Such obligation is not to be measured 
alone in terms of the benefit that is to be enjoyed by the con- 
sumer, but there is compensation, as well, for the utility: It is, in 
a sense, an implied contract; for if the utility company assumes 
the burden of insuring to the consumer service satisfaction from 
gas equipment, then in consideration the consumer continues in- 
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probably more necessary here, although more often overlooked, than 
in any other line. 


This is also true of the contact of extreme difficulty, that of the 
special or overdue bill collector. Efficiency of these men should 
be based on bills collected and not upon meters disconnected. 
Men of judgment, who not only have, but can show a disposition 
to serve, should be chosen for this work. 


To carry on, bills must be collected, but men must realize 
that every non-payment disconnection affects the relations not 
only of that customer but his intimates. 


To repeat, these results can hardly be obtained from the em- 
ployee who does not take pride in his job, or from the man who 
is holding the position only till a more remunerative one pre- 
sents itself. 

And now just a few questions from the personnel. 

Has a company the proper attitude when it expects the almost 
perfect results that utilities today demand unless and until that 
company takes a real interest in the employee and provides for 
him the proper training? 

Is it possible to retain the full support of the employee unless 
these things are made available, adequate compensation, incentive 
for better than average results and recognition for accomplishment? 

On the answer of these questions will depend the results you 
obtain. 

Inspire your entire organization with a supreme desire to be 
100 per cent in every endeavor, then fail to give credit where due, 
and only the extreme optimist will look for other than continually 
diminishing results. 

The answer is evident. The personnel of your company, depart- 
ment or crew, looks to you for proper treatment in salary, recogni- 
tion and leadership. Without all of these, you cannot but have 
dissatisfied or disorganized employees from whom. satisfactory 
customer contact cannot be expected. 


definitely a willing user of gas. Satisfied consumers are the only 
insurance that will perpetuate the industry, and establish gas as a 
public necessity. 

This idea of service may smack of self interest, as though the 
desire to insure service were entirely predicated on the thought 
that by so doing the Gas Company, the industry, and all associated 
therein will enjoy, perpetually, the benefits; but such is not neces- 
sarily the case. The service is valuable to the consumer, and his 
continuous enjoyment of such service depends on a _ permanent 
industry. 

The consumer is not at all interested in gas—it is the result 
accomplished which is his concern. Gas, itself, is of little value 
without proper type appliances to put it to useful work. The 
appliance is the key to service. Then it becomes the duty of the 
utility to itself and its consumers to assume a responsibility toward 
the consumer’s gas equipment. 

To use gas with satisfaction and economy, three essential factors 
must receive consideration: 

First, the selection of proper appliances. 
Second, the installation in accordance with standard practice. 


Third, the adjustment and operation to secure efhciency in the 
use of gas. 

Consider the position of the average consumer in respect to these 
three requirements: Their opportunities to become expert are quite 
limited. In the very nature of things, with all the activities and 
interests that compete for a share of the individual's time, is it 
any wonder that the public knowledge of gas does not reach be- 
yond the fact that gas is a fuel? 


Then there appears to be a mystery about gas that seems to 
naturally build up a public resistance. Gas service is by hidden 
pipes; the gas cannot be seen, heard, felt, weighed, nor (as natural 
gas) smelt—it is almost “spooky”! Gas is more or less out of 
sight at all times, and therefore quite out of mind. Since gas 
illumination has gone out of vogue there is not now a constant 
medium for reminding the public that gas exists; in fact, there is 
no evidence of gas. How, then, can we expect the public to know 
much or well of a commodity which is not ever before them? Yet 
these very facts that build up a public indifference are the virtues 
of gas; the silent servant of the public. 


‘ 


The utilization of gas is a chemical action with a physical re- 
sult. There is nothing involved—nothing complicated—in that 
fact; it is just as natural as any oi nature’s laws that continually 
react every day throughout our lives. However, as with much of 
nature, we accept the fact without the reason, whether it be good, 
bad, or indifferent. Little personal effort is ever directed toward 
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improvement and seldom, if ever, is any attempt made to master 
the causes of effects that go on about us daily. 


That is the Public with whom gas must find an acceptance. 
Left to itself, gas cannot overcome the obstacles—prejudice, igno- 
rance, inferior appliances, poorly serviced or improperly installed 
appliances. The Utility Company that operates on the theory that 
its obligation is discharged when it furnishes a gas of uniform 
quality and pressure is doomed. All that will be left of such an 
enterprise in time will be the bare bones of an investment, from 
which the soul of public confidence and good will has departed. 


Our relations with the public, then, consist in service. The 
agents of the utilities in their respective capacities should be 
schooled in the essential factors to the satisfactory and economical 
use of gas. The difhculty comes in rendering this service, for the 
industry is bound by tradition and precedent; custom dictates, as 
it does with the ethics of the professions of Law or Medicine; we 
wait until our aid is sought before we give counsel or render as- 
sistance. In the meantime the public, for the lack of experience 
or knowledge, accepts for gas equipment whatever is offered, and 
suffers accordingly, their only consolation being the privilege to 
abuse and libel gas service. 


How easy all this is to remedy! If the gas industry will but 
accept, in principle, the idea that they are responsible for the utiliz- 
ation of gas from production to the disposal of the products of 
combustion. With this acceptance the industry takes the offensive 
and carries the idea of proper appliances, properly installed and 
correctly used, directly to the consumer. 


The selection of the proper appliances is a matter of sales 
effort, and may involve the merchandising of appliances; and wide 
publicity is essential to secure a public appreciation of what is 
good in gas equipment. It is an obligation which rests with our 
commercial activities. 


The proper installation of appliances can be governed by the 
adoption of a code and its enforcement by civil authorities. Such 
is now the general practice, however it is the duty of the industry 
to see that the provisions of the code are observed. 


The operation of appliances may be the consumer’s task, but the 
adjustment and servicing of the gas equipment is a duty that 
should be seized by the utility and jealously retained. It is not 
sufficient to render such service when called upon so to do, but it 
is necessary that the utility organize to make a continuous inspec- 
tion and adjustment of consumers’ equipment. Experience has 
taught that gas equipment, as with other mechanical devices, re- 
quires periodic attention in order to operate at a maximum of effi- 
ciency. So long as gas service is judged by the results obtained, 
and the results are dependent upon the operation of the appliance, 
then it is high time the utility recognizes the fact that the appliance 
must come under its constant supervision. As the consumer is not 
qualified to judge, then it is for the utility inspector, by periodic 
visits, to see that the appliance is in order so as to render the ser- 
vice that can be had only with gas. 


Very few utilities have recognized the value of a continuous 
survey of consumers’ equipment. The cost of such service is the 
cause of some hesitancy, but any such reasoning is but an idle fear. 
Analysis of cost, offset by the value of results obtained, will clearly 
demonstrate that the periodic servicing of consumers’ appliances 
will not only pay its way but show a profit—a profit in increased 
use of gas which can be measured in dollars; and an increase in 
goodwill and public confidence in gas service, resulting in the pur- 
chase of new appliances, which insures the future of the industry. 
If this benefit must be measured in a more substantial form, it 
will be reflected in the substantial value of utility securities. 


Costs of Service 


A gas utility now spends about five cents of every dollar of reve- 
nue in distribution operating expenses, or, expressed in other terms, 
over $2.00 per consumer per year. This cost of distribution is but 
10 per cent of the total operating expenses of a utility, after de- 
ducting interest and depreciation charges. 


Out of this 10 per cent less than 1 per cent is now required to 
maintain a complaint service. This is the cost to the utility to 
render services when called on by the consumer. Such a charge 
varies somewhat with different companies, but it represents such 
te item of expense that it seldom attracts attention in analyses 
of costs. 


There is a lack of data upon which to establish the frequency 
at which appliances require attention. At the best this must be a 
variable dependent upon usage. If a three-year period were as- 
sumed, it would be an easy matter to determine costs, as there is 
experience available from which to obtain production records. 


An appliance adjuster going from house to house will complete 
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twenty calls a day, at an average cost of 30 cents per call, which 
cost covers his labor and all incidental charges. If, then. a three- 
year periodic visit were established, the cost would be 10c per con- 
sumer per year (See Vol. 19, P.C.G.A. Proceedings of 1928. page 
393). This would mean less than a cent a month, or but 5 per 
cent of the present distribution costs, and approximately one half 
the present cost of servicing complaints. 


It is reasonable to assume—in fact records disclose—that 4 
periodic inspection survey will reduce complaints registered by 
consumers. Such an analysis is graphically illustrated (on page 
393, Vol. 19, P.C.G.A. Proceedings—1928) by the Public Service 
Company of Denver. In this case the registered complaints were 
reduced 50 per cent after a house to-house inspection of appliances 
was put in effect. This, measured in cost alone, would more than 
compensate the expense of an appliance inspection survey on a 
three year basis. 


The reference to costs has been injected into the subject for the 
very reason that it is the only agument ever advanced against the 
adoption of the practice of continuous inspection of gas appliances. 
Such cost experience as is available then dismisses this cost factor 
as a legitimate reason. Besides paying its own way, there are 
other benefits therefrom which are enjoyed by both the consumer 
and the utility. 


Results 


It will no doubt come as a distinct shock to utility operators in- 
terested in good public relations to receive a report such as appears 
on page 393, Vol. 19, P.C.G.A. Proceedings—1928. Here a re- 
capitulation of a survey on domestic gas appliances by a large 
utility discloses that visit to over 267,000 premises resulted in 
143,067 reporting the service as satisfactory and a total of 110,623 
reporting unsatisfactory service. This same utility, prior to the 
survey, maintained an efficient service department on call to ren- 
der prompt service on request. Its records for a period of years 
disclosed the fact that consumers’ complaints were the fault of 
appliances or equipment in seven cases to one where the fault was 
due to the Company’s equipment. 


What better proof need we have that gas service and consumer’s 
satisfaction is dependent upon the appliance by which the gas is 
put to useful work? So long as appliances are neglected, to care 
for themselves, we will suffer the criticism of gas service which is 
forthcoming from so many sources. For gas is as good as the ap- 
pliance in which it burns. 


It is to be expected, where there appeared such a large group of 
consumers reporting unsatisfactory service, that many would be 
actually unfriendly toward the utility. However, less than 1 per 
cent of the premises visited were reported as such, and of this num- 
ber 650 were picked at random and again visited, and but 27 were 
reported as still unfriendly; the balance were so pleased with the 
satisfaction they were having with their gas equipment that in 
many cases they actually felt obligated to the Company. This 
illustrates, again, the fact that gas and the utility which serves it 
are to be judged by the consumer’s appliance and its performance. 
It was found that in each case the 27 unfriendly consumers had 
had some past grievance, usually a case of a high bill, and would 
neither forget nor forgive. 


In addition to the benefits listed, there were other results accom- 
plished by this survey of mutual good to consumer and _ utility. 
Unsafe installations were brought to the consumer’s attention, such 
as unvented water heaters in closed or poorly vented quarters. 
Appliances long out of use for some trifling defect were placed in 
order and again returned to service. New appliances and new 
uses for gas, including refrigeration by gas, were brought to the 
consumer’s attention. The consumers, considering the fact that 
their appliances had just been placed in good operating order, 
were in a receptive mood to listen, and many prospects were thus 
developed. 


The accomplishment, above all, is the satisfaction the consumers 
now receive from their gas appliances, which is the best form of 
insurance that they will continue as gas consumers and that the 
future of the gas industry will thereby be more firmly established. 


All forms of public appeal have their uses and when applied 
to the public collectively may get quick response, but for perma- 
nent effect there is nothing so positive as the individual contact, 
particularly when it carries with it a service that is of persona! 
value to the party receiving it. 


Every utility should give serious thought to this phase of service, 
and adopt as a permanent policy this silent appeal direct to the 
consumer. Periodic inspection and adjustment of all gas equip- 
ment will establish for all time the confidence of the public in gas 
service. 
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Executive Policies zx Public Relations 


By JAMES LIGHTBODY 
British Columbia Electric Power &@ Gas Company 


HE scope of this committee is not an easy one to define: 

Public relations work ought to concern every employee of 

a public utility company from the highest executive to the 
newest office boy. There is hardly an action, whether it be the 
work of the pick and shovel man on the gas mains or the manner 
in which the stenographer answers the telephone, but has its 
bearings upon the relations with the public. 


Many of these details such as the appearance of uniformed 
men or the courtesy of office employees 
may be considered outside work of this 
committee because they are technical mat- 
ters coming directly under the jurisdic- 
tion of the department head and not 
under the executive. 


The work of the committee has been 
confined for reasons both of policy and 
of space economy to the most general 
aspects of executive control and in some 
cases an arbitrary line of distinction has 
had to be drawn in the absence of any 
well-defined division. 

A word may be said as to the material 
making up this report. Questions on the 
suggestions herein contained were sub- 
mitted to all the company members of the 
association and the recommendations of 
the committee are based upon the prac- 
tices and experiences of these companies. 


First, we believe that some means should be provided for 
conveying the public relations policies of the management first, 
to department heads and second, to employees in general. 


This matter is not so important in small companies as in large. 
Owing to the varied and important activities of the executives 
of large companies, it may be difficult to convey, not only the 
letter of public relations policies, but the spirit, unless some 
machinery is provided for the express purpose. Most companies 
in the association have some machinery such as periodical meet- 
ings with or bulletins to department heads. As regards the 
employees generally, many companies have district clubs, which 
hold meetings at which public relations are discussed. In many 
cases a company magazine is used for conveying public relations 
policies to emplovees. 


These are accepted and proven methods and if used to the 
best advantage can accomplish all that is necessary. In different 
properties, different tactics may be desirable. Having suggested 
these mediums, the committee wishes to urge upon executives a 
continuance of their endeavors to bestir department heads and 
employees generally towards carrying out the company’s public 
relations policies. A policy is of no use if it is not carried into 
effect by those who come in contact with the public. The first 
step should be giving employees a thorough knowledge of what 
the company’s policies are. 


Yj 
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1. Relations With the Press. 


Does your management issue all statements or give out inter- 
views to the press through the public relations department, or 
are your executives or department heads permitted or encouraged 
to deal with the press directly? 


Naturally the answers to this question depended upon there 
being a public relations department. In general, all statements 
for publication or interviews come from the management and 
are cleared through the public relations department and come 
ostensibly from the management. In the case of smaller com- 
panies, the manager deals with the press directly. No case 
was reported of department heads being encouraged to deal 
directly with the press. 

This centralization of responsibility is as it should be but in 
the committee’s opinion, care should be taken not to destroy the 
personal contact between the newspapers and the executives of 
a company. This may be avoided if the general manager will 
from time to time call in the press for the purpose of issuing 
an important statement or interview which may, if necessary, 
be written out beforehand. 


Do you believe in a policy of laying your cards on the table 
in the form of publicity previous to rate appeals? 


With one exception, replies to this question were in the 
affirmative. The method pursued by one company is to call 
together public officials and representatives of the press at a 
dinner or luncheon, when a statement regarding the necessity 
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for revising rates is presented, which statement immediately finds 
its way into the press. There is general agreement with the 
policy of frankness with the public and of paving the way towards 
rate appeals. While there may be peculiar local circumstances 
making such publicity undesirable, in most cases it is no breach 
of etiquette to discuss a case which is subjudice. It may 
materially assist the public acceptance of a commission decision 
to ventilate the circumstances ahead of the commission hearing. 


Do you make an effort ir cases of accidents to provide the 
press with all the facts as quickly as possible whether they are 
detrimental to you or not? 


In general unqualified assistance is given the press by gas 
companies answering this question. Admittedly reporters in 
many cases hear of accidents before the ofhcials of a company 
but they generally apply to the publicity department or some 
other branch of the company’s service for an ofhcial report or 
for verification. The general opinion is that it pays to co-operate 
with the press and while the committee can visualize cases in 
which certain facts if published would be detrimental to the 
company, it believes that there is more likelihood of them being 
kept out of the papers by a policy of frankness than by one 
of secrecy. It is mostly in the hands of the reporter as to what 
goes in or stays out and the committee believes that most good 
will come from a policy of making friends of the reporters and 
taking them into your confidence. 


Relations With Customers 


What method does your company use for receiving customers 
desiring to make high bill complaints or credit and collection 
calls, e.g. do they serve them at the counter or at tables or in 
enclosed rooms? 


The importance of this phase ef customer relations might 
easily be overlooked. It is essential that pains be taken as 
quickly as possible to ameliorate the impressions the irate cus- 
tomer may have towards the company. Naturally the treatment 
necessary depends upon the degree of importance of the com- 
plaint. If the matter is one of ordinary routine, it may, accord- 
ing to the experience of member companies, be handled at the 
counter. Special complaints are and should be handled by the 
district manager or his assistant or some ofhcial of similar rank, 
in a private office. 


The answer of one of the larger companies was as follows: 


“All collection calls and high bill complaints where only 
a slight amount of information is requested are handled 
at the counter. In cases where the complaint is more 
serious and requires some time to get all information 
regarding it, the customer is seated in an enclosed room 
with the adjuster. We have three such rooms.” 


There appears to be an increasing tendency to treat complaints 
in private rooms and not at counters. In practically all companies 
at least some complaints are handled in private ofhces or rooms 
and in one or two cases, no complaints are discussed over the 
counter. 


What method does your company have for assuring ample help 
at counters, cages, telephones, etc. (such as daily duty schedules)? 


In a report dealing with the general subject of public relations, 
this question may appear to be going into too much detail but the 
committee is of the opinion that public goodwill is made up 
largely of good service and freedom from irritation at all such 
points of contact between company and the public. The replies 
of members indicate that sufficient help is provided for counters, 
cages, telephones etc., for the maximum demand and _ that 
employees have other routine duties such as filing which they 
pursue when the counters, cages, etc. are not busy. The 
principle is right and the committee needs only impress upon 
those in charge of this branch of company activities the necessity 
of checking up from time to time to ascertain whether or not 
sufficient help is provided so that no customers will be kept 
standing in line an undue length of time. It may be the duty 
of some minor official in direct charge of these employees but 
whoever it is, he should be constantly on the alert to switch 
employees to serving the public whenever sudden surges of 
traffic occur. 


Do you send any letter of acknowledgement or welcome to 
new customers? Do you send any letter or message to customers 
who discontinue service, with the view of retaining friendship 
even if moving out of town? 


In only a few cases do members of the association send letters 
of welcome to new customers and in still fewer cases, do they 
send messages to those who discontinue service. One company 
encloses a card with the customer’s copy of the contract, which 
card contains this paragraph: 


“We are desirous that our service be entirely satisfactory 
to our patrons. Therefore, if we can be of assistance to 
you at any time, we trust that you will not hesitate to 
call upon us.” 


We are of the opinion that this form of contact with the 
customer should be developed to a greater extent. First impres- 
sions are often the most lasting. Gas companies have compar- 
paratively few contacts with the customer and those contacts, 
such as paying bills, are generally of a most impersonal nature. 
Additional contacts of a pleasant nature, in the committee’s 
opinion, would pay good dividends. 

It is also desirable, we think, to leave a good impression 
with the parting customer, for although he may be moving to 
another system, a friendly feeling towards the gas company is 
always desirable. 


Do you make a practice of inviting the public to send in 
complaints about the service generally or about employees’ con- 
duct? Do you use any standard phrase in your advertising or 
printed matter such as “Is your service satisfactory?” 

Have you used door to door agents to check ub or promote 
public goodwill? Do your field men or sales agents carry on 
any such work? 


These questions can all be answered together. There is some 
difference of opinion on the question of inviting customers to 
send in complaints. Out of the replies received, more companies 
invited complaints than did not. Here are some: 


“We do invite the public to send in complaints. We 
do not use any standard phrase in our advertising; how- 
ever, we often publish ads, particularly on this subject. 
We also send out postal cards to gas and electric customers 
upon whom our service department has called to see if they 
have been properly taken care of.” 


“Of course, we try to make our service the best possible, 
and our employees courteous but de do not invite the public 
to make complaints. When complaint is made we follow 
up by posta! card or personal inquiry until customers make 
definite statement of satisfaction. We have pursued this 
policy for many years in our complaint department, and 
at the same time our solicitors are expected to use every 
effort to discover any feeling of dissatisfaction and try to 
remove it.”’ 


“We do not make a practice of inviting the public to 
send in complaints; however, on our direct by mail we 
ask the question—‘Is the service satisfactory?’ and in our 
contact through salesmen and others, we request the public 
to advise us of any umsatisfactory service of employees.” 


While individual circumstances alter cases, we believe that 
the company that is giving good servnce should have nothing 
to fear in inviting complaints, especially if the invitation em- 
phasizes specific, not general complaints and particulars of the 
defects in service. 


A number of companies check up the goodwill of their custo- 
mers by field men or agents but they appear to be mostly in 
the smaller centers of population. In many cases, companies have 
field agents to promote the proper and satisfactory use of gas 
and in so far as these men remove causes of irritation, they 
promote goodwill. However, we would suggest that companies 
make one of the duties of their field men the recording of whether 
public goodwill is favorable or adverse and of specific causes for 
irritation. In this way, public relations policies may be directed 
with more certainty. 


In this connection we can do no better than refer members to 
the report of the sub-committee on Improving Public Relations 
Through Employees Calling at Customers’ Premises by W. H. 
Barton, chairman, Portland, appearing on page 348 of the Amer- 
ican Gas Association Proceedings of 1924.* We particularly call 
attention to the forms reproduced therein showing how customers 
are asked to report on their satisfaction or dissatisfaction regard- 
ing service. 


Are your service application forms or contract forms drawn 
up with the view of avoiding irritating red tate delays and do 
you in any cases, dispense with contracts altogether? Do you 
require deposits from new customers and are these deposits re- 
turned at any later date when the customer’s credit is establsihed? 


This question could be the subject of an entire report and has 
been dealt with at such length by other committees at various 
times both in the Pacific Coast Gas Association and in the Ameri- 
can Gas Association that it will not be gone into in extenso 
here. It may be sufhcient that the question has been asked. Here 
is one reply: 


* Also Revorts by same author, P.C.G. A. Proceedings, Vol. 15, p. 319; 
Vol. 15, p. 288. 
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‘“ Contracts for service are drawn up with a view of 
avoiding irriating red tape, and are as simple as can be 
devised and protect the company. In all cases, we require 
contracts. We request deposits from new customers, who 
are not property owners or cannot have their account guar- 
anteed by a property owner. Such deposits are returned 
after one year, if the consumer in the meantime had estab- 
lished his credit. On deposit retained for a year, we pay 
the consumer 6 per cent interest, upon the return of the 
deposit.” 

Another company replied that it had no definite rule concerning 
the refund of a deposit because losses resulted in many cases 
where customers whose deposits had been returned were careless 
about final bills. 

In another system, the only time when contracts and deposits 
are dispensed with is in apartment houses, where the apartment 
house owner guaranteed credits and service. 


Does your basis for extensions of service to new customers cause 
any irritation on the part of the public and do you take any steps 
to explain this basis? 


It is probable that every company has some disgruntled persons 
who have been unable to obtain service owing to their being 
too far from existing mains. Companies with the most liberal 
extensions policy cannot avert this situation but they can take 
pains to explain their policy and the requirements of the state 
commission. ‘The replies to this question indicate that companies 
are wide awake to the necessity for explaining why service cannot 
be extended in certain cases. New business agents are used in 
many cases to explain why the extension cannot be made. 

A correlative question dealt with the basis of making extensions. 
The tendency seems to be to exceed the requirements of state 
commissions, especially in districts which are rapidly building up 
and where the future growth of the district is such that it can 
stand part of the expense of development. 


3. General. 


Does your company invite its customers to visit its production 
plant and other properties? 

A goodly number of companies make the public welcome at 
their plants and the others, while not issuing invitations to the 
public, willingly show their plant and property to anyone inter- 
ested. Some invite service clubs, school classes and similar groups 
to make inspection trips. Another angle is the offering of company 
auditoriums or board rooms for the use of organizations, espe- 
cially women’s clubs. This is an excellent way to obtain the good- 
will of a class of persons whom it is most desirable to reach. 


Do you encourage your officials to take part in civic club and 
community activities? 


This question hardly needs an answer. There is general accept- 
ance of the policy of so encouraging officials in practically all 
Pacific Coast gas companies. One reply said: 


“Yes, by all means, and with instructions that their activ- 
ities must be sincerely in the interest of the community and 
not primarily for the benefit of the company. We also 
encourage proper social activities in the way of luncheon 
clubs and a country club for each district manager.” 


There is nothing that will generate dislike and ill will for a 
public utility company like a policy of aloofness on the part of 
its officials and executives. It is essential that those who repre- 
sent the company in the public eye should “mix” in public. Every 
employee should be encouraged to do so but especially those in 
higher capacities. It is probably because of the way this is being 
done that the best public relations are to be found among the 
business men of any community. 


Have you taken any steps to beautify your plant and surround- 
ings? Is such work worth while? 


In view of the advancements of the last few years this question 
is almost superfluous. One company which makes a very definite 
effort to beautify its plants and their surroundings replied: 


“We know from the comments that we have received that 
this policy is appreciated by the public and is entirely 
justified.” 

Again, the answer is one of degree. We have no doubt that 
all gas company executives believe in such work and they are 
limited only by appropriations and pressure of other matters. We 
would recommend that this subject be given serious thought and 
perhaps made the specific duty of some ofhcial. If necessary, a 
program should be drawn up to be carried out piecemeal, covering 
several years if funds do not permit its complete fulfilment in 
one year. 

In large properties where the number of plants makes it pos- 
sible, we would recommend the holding of annual competitions 
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with trophies or rewards for the most beautiful plant surround- 
ings. 


Do you encourage your employees installing gas service into 


homes to restore gardens and lawns to their former state and 


have you found that this benefits your public relations? 


Gas companies are evidently wide awake to the necessity for 
obtaining good will by this means. Judging by the replies, this 
question was superfluous. As the executives making such replies 
were evidently thoroughly imbued with the desirability of restor- 
ing gardens and even kitchens to their former state or even better, 
it remains only to suggest that no pains should be spared to see that 
these sentiments are transmitted right down through the foremen 
to the workmen doing the actual job. These are the men who 
make the contacts and they have the making or marring of public 
relations in their hands. 


Do you use any general methods for reducing the public incon- 
venience in the tearing up of streets for laying mains. Do you 
use your barriers for messages to promote public goodwill? 


The general policy appears to be that work should be completed 
and excavations filled in as soon as possible. A number of com- 
panies use their barriers for signs such as “More gas service,” 
“Gas main extension—a sign of progress,’ “Cook with Gas,” etc. 
These signs may not appear on the surface to be of great value 
but the committee believes that they are worth while if for no 
other reason than to tell the public the purpose of the excavation. 
This benefit may accrue by contrast from the absence of any such 
sign on another excavation, such as for water mains, if the work 
is not being done as expeditiously as the gas company habitually 
does it. In any event the sign is an announcement that gas is 
being extended into the district and this can bring a benefit in a 
variety of ways. 


The Gas Industry and Aviation 
By WALTER D. THURBER 


Advertising and Publicity Manager 
Southern Counties Gas Company 


EW structures in the average American city lend themselves 

more admirably to the installation of local airway markers 

than do the gas holders, the warehouse and compressor station 
roofs controlled by the gas industry. 

An appreciation of this self-evident fact is indicated in a nation- 
wide survey of gas industry properties adaptable for airway signs 
recently undertaken by a committee on “Aids to Aviation,” headed 
by Samuel Insull, Jr., under the auspices of the American Gas As- 
sociation. A recent communication from 
this committee is to the effect that returns 
received from about 30 per cent of the 
companies, representing 498 holders, show 
that more than 100 now carry airway 
markings for daylight flying, of which 
seven are illuminated at night. 

A. Gordon King, Secretary of the 
A. G. A. Committee, writes us that many 
companies which have not yet installed 
airway markers report that they are 
ready to do so as soon as definite recom- 
mendations are available. 

There are a number of reason why the 
gas industry should actively interest it- 
self in the installation of airway mark- 
ings on properties so eminently fitted for 
that purpose. Some of the reasons may 
be summarized as follows: 

1. While the development of aviation 
in this country is almost entirely a matter of private enterprise, 
there is little doubt that every manufacturer and owner of air- 
planes immediately would turn them over to the country in the 
event of war. Thus, private enterprise, without government sub- 
sidy, is creating a powerful offensive and defensive weapon ready 
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for the nation’s service when and if needed. To encourage avia-: 


tion, then, is a patriotic duty. 

2. The installation of any suitable airway marker is a distinct 
service to the community in which such a marker is placed. Na- 
tional and regional prominence, through designation on airway 
maps, aerial photographic news services, aviation magazines, etc., 
is given those communities properly marked for modern air travel. 


4. Conclusion. 


There is no doubt whatever that the public utility company 
executive today is thoroughly desirous of “pleasing the public.” 
Dismissing the general subject, therefore, it is a question of reduc- 
ing this to practical details. Naturally it is impossible for a gen- 
eral manager or a president to realize all the infinitesimal ways 
in which friction may occur between a company and the public, 
far less to work out the remedies. 

It should be the duty of the executive to transmit to his depart- 
ment heads the company’s desire to have good public relations and 
it should be the duty of these department heads to give attention 
to public relations just as much as it may be their duty to have 
efhcient meter reading or billing or installing. 

While the policy of a management may be stated in black and 
white in bulletins, we submit that a great deal of the success of 
public relations work is the spirit in which it is carried out and 
this spirit can be engendered only by inspirational addresses at 
meetings held for the purpose. In a similar way, department 
heads should spare no pains in relaying the public relations poli- 
cies of the management to their employees and give personal atten- 
tion to the continual checking up of employees to see that they 
carry out these instructions. 

We suggest to company executives the public speaking contest 
or the essay contest with suitable prizes or trophies, as a means 
of stimulating the interest of employees generally in public rela- 
tions. 

We would also urge other committees of the Pacific Coast Gas 
Association to give thought to public relations in executing their 
specific duties. As we have already stated, it is impossible to say 
where public relations work leaves off. In many instances, the 
way contracts are worded or the manner in which sales are made 
have a direct bearing on public good will, all of which goes to 
prove that public relations is the job of everyone connected with a 
public utility company. 


Airway signs on Los Angeles Gas and Electric Corporation 
waterless gas holder, Les Angeles. 


The individual, firm or corporation which installs a local marke: 
creates additional gaod-will for himself or itself and at the same 
time is recognized among those progressive local influences which 
are looked up to as leaders in the development of the home com- 
munity along thoroughly modern lines. 


High pressure holders of Southern Counties Gas Company 
at Santa Ana, Calif., signed for air travelers. 


3. Conversely, to control properties so pre-eminently suitable 
for airway markers and to permit them to continue unused for this 
purpose is to miss an opportunity for a national and local public 
service which will be gratefully appreciated now but which in the 
near future will be demanded by modern communities anxious to 
obtain the many advantages which accrue from adequate designa- 
tion on the rapidly increasing network of air roads. 


4. The cost of appropriate air markers is so small in comparison 
with its value that this need not be considered as a deterring 
factor. When the Southern Counties Gas Company, about a year 
ago, began seriously to consider the installation of a number of 
airway markings on its properties from Santa Barbara to Newport 
Beach, it met with immediate appreciation generously expressed by 
local Chambers of Commerce, city officials, service clubs, and others 
awake to the advantage which would accrue to the community 
through installation of the proposed markers. We found that the 
Aeronautics Branch of the U. S. Department of Commerce had 
issued a bulletin in April, 1928, with suggestions for the painting 
or installation of airway signs. Briefly these suggestions covered 
the following points: 


1. A simple block letter in chrome yellow on a dull black back- 
ground to be used. When painted on a roof with a slope of more 
than 30 degrees, the sign to be painted on both sides of the roof. 


2. Letters should be 12 feet in height if possible and not less 
than six feet high. 


3. Width of letters such as “M” and “W” should be equal to 
two-thirds their height, and other letters in proportion. 


4. A spacing of at least one-fourth the height should be used 
between letters. 


5. In addition to the name of the town, the sign should include 
an arrow, large enough for easy visibility from the air. The 
arrow should point due North and with the letter “N” under or 
over the arrow shaft. This directional arrow is highly important 
since it enables the air pilot to orient himself and determine his 
direction accurately. 


In the spring of the present year our company completed eleven 
of these airway signs including high pressure holders at Santa 
Ana, Orange, Anaheim, Newport Beach and Ontario; low pressure 
holders at Monrovia, Santa Barbara and Santa Monica; ware- 
house roofs at Pomona and Ventura and the compressor station 
roof at Ventura. The total cost of these eleven signs including 
paint, labor, transportation and incidentals was $596.45, or less 
than $55 per sign. The length of the signs range from 60 feet 
to 102 feet and the height of the letters ranges from nine feet to 
16 feet, depending upon the space available. In almost every 
instance we followed the suggestions from the U. S. Department 
of Commerce to the letter. Our engineers, however, raised the 
question of the visibility of the chrome yellow letters as specified, 
when used on the aluminum finish of our high pressure holders. 
We decided to experiment in a few cases and in these we used a 
black letter on the aluminum finish. The comparative visibility 
of these two colors with the light background was tested from the 
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air and we found, as we expected, that black on the white back- 
ground was, beyond question, more desirable. 


It also has been our experience that the clear sunshine which 
blesses the Pacific Coast for so much of each year, causes chrome 
yellow to fade quickly, thus necessitating frequent repainting. 
This subject now is being considered by the Department of Com- 
merce as the result of conferences with Capt. Walter V. Perkin, 
Southwestern Representative of the Department. 


Further experiments are to be conducted by Southern Counties 
Gas Company in co-operation with the Department. As a part 
of the experiment we shall cover the top of our low pressure holder 
at Venice with aluminum paint, and on this background the airway 
marker will be lettered in black. Tests of visibility from various 
altitudes will then be made in government planes. ‘The results of 
these experiments will be available upon request. ‘The opinion 
has been advanced that the chrome yellow, originally suggested by 
the Department of Commerce, may be practicable in the east or 
middle west where the average number of hours of sunshine per 
day or year is much less than on the Pacific Coast. It is entirely 
probable that in other sections of the country, yellow exposed to 
limited sunshine will not fade so rapidly. 


Among the member companies of the Pacific Coast Gas Asso- 
ciation, keen interest is being manifested in this important subject 
of airway markers. The experience of the Southern Counties Gas 
Company has already been set forth. The Los Angeles Gas and 
Electric Corporation has installed the following aids to aviation: 


1. Arrow and mileage to Mines Field in Los Angeles, painted 
on the top of its waterless gas holder in L. A. 
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Diagram of airway marker on top of Pacific Gas and 
Electric Company’s 10,000,000 cu. ft. Army Street 


holder, San Francisco. 


2. Red lights on the top of its 10,000,000 cubic feet holder at 
36th Street and 11th Avenue in Los Angeles. This holder is near a 
landing field and the red tights are for safety both for the pilots 
and for the holder itself. 


3. An illuminated stack 375 feet high at its Seal Beach station 
which serves as a day and night guide both for aviators and for 
mariners. 


4. The name “Pasadena” is to be lettered on the new 6,000,000 
c. f. holder in that city. 


The Pacific Gas and Electric Company makes the following 
digest of its activities to encourage aviation: 


“At the request of the San Francisco Chamber of Commerce air- 
way markings have been installed on the 10,000,000 c. f. holder 
at Army and De Hare Streets and on the 3,000,000 c. f. holder at 
Bay and Laguna Streets. The sigfi consists of an arrow pointing 
to Mills airport in the distance. 


“A similar sign on the 2,000,000 c. f. holder at Stockton with the 
distance and arrows pointing to the Stockton airport. 


“On the 10,000,000 c. f. holder at Oakland is an arrow 200 feet 
long measuring 45 feet at the arrowhead, pointing to the Oakland 
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airport. The word ‘Oakland’ appears in letters 15 feet high and 
14 feet wide.” 

The Southern California Gas Company has installed red lights 
on its 10,000,00 c. f. holder at Slauson and Western Avenues in 
Los Angeles, and Wm. Moeller, Jr.. Manager of Natural Gas Pro- 
duction for his company, says that the company’s interest did not 
stop at that point but that a number of plans are under way for 
further airway markings. 


The Tucson Gas, Electric Light & Power Company reports a 
black arrow running the entire width of its 500,000 c. f. holder 
indicating the local airport known as the Davis Monthan Landing 
Field. 

A. E. Strong, General Superintendent of the Coast Counties Gas 
& Electric Company, reports that while his company has not yet 
installed any airway markings, recommendations have been made 
that air signs be placed on the roofs of a number of large struc- 
tures now being built by his company. 

C. Y. Bowers, Vice-President of the Washington Gas and Elec- 
tric Company, advises the writer that this company has plans to 
have markers on its holders for the purpose of helping aviation 
in that section. 

L. M. Klauber, General Superintendent of the San Diego Con- 
solidated Gas and Electric Company, states that his utility will 
paint a standard airway marker on its 6,000,000 c.f. holder. 

The Arizona Edison Company has given local and state encour- 
agement to aviation in the following ways: 


1. An aluminum arrow, 63 feet long and four feet wide, on a 
black background on its holder at Douglas. 


2. A similar arrow on the roof of its electric plant at Agua 
Prieta, Sonora, Mexico, pointing to the local Mexican airport. 

3. Furnished and installed equipment for lighting the Douglas 
airport, including a 2,000,000 candle power revolving beacon and 
flood lights for the field, which is so well lighted that a news- 
paper can be read at night almost a mile away. This equipment 
was turned over to the city of Douglas at a saving of approxi- 
mately $9,000. 

The Santa Maria Gas Company has contracted for a horizontal 
high pressure holder 250 feet in length, upon which will appear 
an airway marker giving the name of the town in large white 
letters. R. E. Easton, President of the company, takes a keen 


Illuminated stack, Los Angeles Gas and 

Electric Corporation, Seal Beach Sta- 

tion—a day and night beacon for avi- 
ators and mariners. 


Southern Counties Gas Company high pressure holder at 
Orange, Calif. 


personal interest in aviation and participates in every movement 
to stimulate local and general interest in flying. Gas—naturally— 
is used in the boarding house and cafeteria operated in connection 
with the local flying school. 


Other company members of the P. C. G. A. manifest a desire to 
co-operate with the organized gas industry in developing recom- 
mendations which may be advanced either by the P. C. G. A., or 
the Insull Committee representing the American Gas Association 
in the national survey in this particular field. 

By the first of the year it is expected that the report of the 
Insull Committee will be ready for presentation to the organized 
gas industry. In the meantime, it may be anticipated that Pacific 
Coast companies will show a larger participation in the work of 
encouraging aviation than any other section of the country. If this 
should prove to be the case it would be entirely in keeping with 
the spirit of the West. Here aviation is making its most rapid 
development and it is here that flying is giving the most in service 
along the entire Pacific seaboard. 

Airplane travel is here to stay. It is growing faster than any 
other industrial activity in America. Conditions favoring that 
growth are more prevalent on the Pacific Coast than in any other 
section of the United States. In the gas industry, Pacific Coast 
companies are recognized for their progressiveness and for their 
willingness to co-operate in every way with the communities 
which they serve. 

The use of gas for cooking, for heating, for refrigeration, for 
water heating and for thousands of uses as an industrial fuel, is 
as modern as present-day aviation. ~The communities which we 
serve are quick to appreciate an identifying mark for their home 
town visible from the air. 


Colonel Charles A. Lindberg—probably the best public relations 
man in America today—asks us to assist in this way, in the de- 
velopment of aviation. Gas company executives soon will be using 
planes with as little thought and as little concern as they now use 
automobiles. In marking our holders and other properties with 
appropriate airway signs We are in step with this modern age. 
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Load Factors* 


HE committee on Load Factors has continued gathering 

recording Ciock meter charts and from a study of them, 

offers information which indicates further study is necessary 
along definite lines. 

Previous reports have segregated consumers into several classes 
depending upon a combination of types of appliances installed. 
This presents the possibility of innumerab:e combinations with 
slightly different rated connected loads. 

The segregation offered in this report 
is based on how the gas is used and 
groups these combinations as follows: 

Class 1—Cooking only. 

Class 2—Waterheating only. 

Class 3—Cooking and Waterheating. 

Class 4—Househeating only. 

Class 5—Cooking, Waterheating and 
Househeating. 

The foregoing segregation allows for 
a comparison of peak hour loads be- 
tween definite uses of gas and may with 
sufhcient study, throw some enlightment 
on the effect of househeating. As we 
are considering only domestic consumers, 
the range of connected load in any one 
class will be very small. 

For Classes 1 and 2 there were not 
a sufhcient number of charts secured to 
offer any comments. 

For Class 3 the following information was secured from 94 
charts, each one covering a period of one week per consumer dur- 
ing the months of November, December, January and February. 
The rated connected load was 260 cubic feet per hour of 550 
B.t.u. gas, based on a mean average of the appliances installed. 
Eighty-one per cent of these consumers used less than 50 per cent 
of the rated connected load. The average monthly consumption 
was 6908 cubic feet and the average peak hour consumption based 
on maximum 15 minute demand, was 98 cubic feet, which was 1/70 
of the average monthly consumption. 


W. F. Pape 


Cha.rman 


Forty charts submitted for the same period from another locality 
where the rated connected load was 209 cubic feet per hour of 
550 B.t.u. gas, based on a mean average of the appliances installed, 
showed 72% per cent of the consumers used less than 50 per 
cent of the rated connected load. The average monthly consump- 
tion was 2863 cubic feet and the average peak hour consumption, 
based on maximum 15 minute demand, was 91 cubic feet, which 
was 1/31 of the average monthly consumption. 


For Class 4 the charts submitted indicated these consumers often 
used their appliances to the full capacity. However, there were 
not enough submitted to draw any conclusions. 


In Class 5, the following information was secured from 51 
charts, each one covering a period of one week for a consumer, 
during the period of December, January, and February. The 
rated connected load was 370 cubic feet per hour of 550 B.t.u. gas, 
based on mean average of appliances installed. Seventy-six per 
cent of these consumers used less than 50 per cent of the rated con- 
nected load. The average monthly consumption was 16,163 cubic 
feet and the average peak hour consumption was 140 cubic feet, 
based on maximum 15 minute demand, which was 1/115 of the 
average monthly consumption. 


The information set forth in Classes 3 and 5 indicate a possibil- 
itv that, although househeating causes a seasonal peak, there are 
some communities where climatic conditions are such that this load, 


* Report of Committee: W. F. Pape, Chairman, P.G. & E. Co.: W. A. Bahr. P. 
G. & E. Co; E. G. Campbell, P.G. & E. Co.; A. E. Englebright, P.G. & E. Co.: 
Otto Goldkamp, S. D. Cons. G. & E. Co.; N. L. Hoff, L.A.G. & E. Corp.; D. B. 
Larson, Portland G. & C. Co.; W. H. MacLean, P.G. & E. Co.; J. F. Saver, P. 
G. & E. Co: S. C. Singer, So. Calif. Gas Co. 


Technical Section 


VAN E. Britton, Pacific Gas and Electric Company, General Chairman 
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being spread over a period of four or five months, might well be 
encouraged by attractive rates. 

These consumers should be studied over a period of at least 
an entire year. Sufhcient number of charts would have to be 
taken to definitely show the advantages and disadvantages of this 
load. 

No attempt has been made in this report to bring out any in- 
formation on the diversity of consumers’ demands, based on obser- 
vations from recording clock meter charts. The reasons for this 
may be found in the following information. 

There were 247 charts secured by the committee which showed 
the following peak hours, one peak hour being selected from each 
week. 
6to7 A.M. 7to8 A.M. 8to9 A.M. 9to10A.M. 4 to 5 P.M. 

9 39 41 19 13 


§to6 P.M. 6to 7 P.M. Other Hours 
26 21 79 


Twenty-six of these charts were secured in a territory covering 
two blocks, from 7 consumers, 6 being for a period of four weeks 
and 1 for a period of two weeks. The peak hour consumption in 
each week occurred as follows: 


6to7 A.M. 7to8 A.M. 8to9 A.M. 9to10A.M. 10 to 11 A.M. 


2 7 3 3 3 
12 to 1 P.M. 1to2 P.M. 2to3 P.M. 4to 5 P.M. 
1 1 1 1 
7 to8 P.M. 8 to 9 P.M. 9 to 10 P.M. 
1 2 1 


The days on which these peaks occurred were: 
Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
4 4 2 1 2 8 5 


From another group of forty charts secured from eleven con- 
sumers the following peak hours were observed. 


6to7 A.M. 7to8 A.M. 8 to9A.M. 9to 10A.M. 10 tollA.M. 11tol12M 


1 1 1 3 3 4 
1to2 P.M. 3to4P.M. 4to5 P.M. 5to6P.M. 6to7 P.M. 7 to 8P.M. 
3 4 1 10 2 3 
8 to9 P.M. 9 to 10 P.M. 

3 1 


The days on which these peaks occurred were~as follows: 


Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
8 6 5 7 5 — 9 


A glance at the foregoing will show that to attempt giving any 
data on the diversity of peak hour usage by consumers from 
recording clock meter charts would be nothing short of a guess. 
There are so many factors involved that it would not mean any- 
thing when a guess was made. 

To further bring out this point, the following was secured from 
four companies. It shows the relation between their peak hour 
sendout and their monthly sendout, which includes “unaccounted 
for” and their gas “sendout” per consumer during the peak hour 
of each month, including “unaccounted for,” which ran from 5 per 
cent to 14 per cent. 


Nov. Dec. Jan. Feb. B.t.u. 


Comparison of SSS sant ee 1/290 1/340 1/330 1/300 550 
Peak Hour _ See 1/386 1/320 1/340 1/330 550 
to monthly riciacsaponcsncieta 1/280 1/310 1/350 1/280 1100 
sendout SORE RSE a 1/310 1/340 1/320 1/290 550 
Sendout in Cu. | SRASER Oreo ater 15 16 18 18 550 
Ft. per consum- SIRES ee SE 12 15 16 16 550 
er at peak A ER: 18 22 21 23 += 1100 
hour _- RERRENS aie ene 16 17 19 18 550 
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There is of course the line pack and the fact that taken on a 
fifteen minute demand basis these figures would be somewhat 
changed. However, going back to Class 3 where we had a peak 
hour demand of 91 cubic feet in one case and 98 cubic feet in 
another, and in Class 5 where we had 140 cubic feet indicates the 
diversity of use must cover a wide range. ; 

The factors such as climatic conditions, geographic spread and 
saturation of consumers, are different in each community and 
diversity of use per square mile or on any other basis would hardly 
be comparable enough to set up a table of main sizes to govern 
extensions into a new territory. It is probable that in a group of 
distribution engineers there would be less than 50 per cent who 
would agree that condition in A system would fit case in B system. 

With these points in mind it is felt best to leave the matter, of 
the effect of diversity on distribution design, to each individual to 
solve in his own way. Regardless of how much data the Load 
Factor Committee might labor to secure, each individual would 
use his own judgment anyway. 

The gas traternity has been discussing for a lifetime the units 
of comparisen on “unaccounted-for gas” and has not reached an- 
thing very definite yet, so why place another perpetual question on 
the records? 

The only definite conclusion the committee can offer is that less 
than 50 per cent of the rated connected load is used by the vast 
majority of consumers and this fact should be utilized in establish- 
ing meter and regulator setting schedules. This point has been 
brought out in previous reports and data secured this year only 
emphasizes it. 

The subject of definitions has had considerable discussion at past 
conventions with no apparent agreement among those who were 
affected. Uniform definitions should not be adopted without care- 
ful consideration. 

It was felt that final definitions could not be made by Distribu- 
tion men because other activities of the gas business must be con- 
sulted. The definitions presented for adoption should be consistent 
with all phases of the gas business, such as rates, accounting, 
franchise, etc. 

Because of these conditions the subject of definitions has been 
turned over to the General Rate Committee, which is familiar with 
the interpretation of definitions in other industries and would be 
keenly interested in any definitions adopted by our Association. 

As the General Rate Committee is not afhliated with any of our 
organized sections, but reports directly to the President, it was felt 
it would be a common meeting ground for all sections. 

In the mind of this Committee, Load Factor of Consumers, ties 
in rather definitely with rate structure. Some of our competitive 
fuels have rates established, depending upon use. They have a 
rate for cooking, waterheating, househeating, and combinations of 
the three. The reason for segregating them was to offer attractive 
rates to the large consumer, particularly the off-peak consumer. 
This Committee recommends to subsequent committees, that they 
secure information on Consumers Load Factor which will be in 
accordance with rate engineers’ requirements. 


Recommendations for Standardized 
Meter Tests* t 


HE problem set for the consideration of the Meter Commit- 
tee this year, was to determine, if possible, a more satisfac- 
tory and uniform method of testing gas meters, with special 
attention to be paid to the sizes of test caps to be used on testing 
of incoming meters. 
The reason for the testing of incoming meters, is to compile test 
records of the accuracy of meters removed from service. These 
records are in turn used to: 


1. Indicate the accuracy of meters in service. 
2. Provide a basis for the study of methods and materials to 
improve meter performances. 


Incidentally, the records are also used for comparison with rec- 
ords compiled by other utilities, and, to comply with the require- 
ments of the different State Commissions. 


If a study of the test records is made with the idea in mind of 
fulfilling the reasons as given for their use, we find: 


1. If they are used as an indication of the condition of the 
meters still in service, the method used in making the test must at 
least be similar to the conditions under which they operate while 
in service. 


* Report of Committee on Domestic Meters. R. M. Stewart, chairman, P. G. 
& E. Co.; Frank Britton, P. G. & E. Co.; F. H. Coble, So. Calif. Gas Co.: 
H. M. Crawford, L. A. G. & E. Corp.; D. E. Farmer, Port, G. & C. Co.; Otto 
Goldkamp, S. D. Cons. G. & E. Co.; D. J. Gray, P. G. & E. Co.; J. H. Hill, 
Pittsburgh Equitable oe Co.; E. H. Roseberry, Sprague Meter Co.; J. E. 
Spelce, C. R. C.; K. Tomlinson, Pacific Meter Works. 

7 The Committee “thy also prepared a statistical report for 1928 on the left ex- 
pectancy of meters similar to that available since 1924. This report may be had 
upon application to the Secretary. 
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2. Actual defects, as poor material, will very likely be shown 
up under any method of test. 


4 


3. If a comparison of records with another company is to be 
made, it is very necessary that the meters be tested under similar 
conditions. 


+. That the methods of making a test, must comply with the 
rulings of the Commission. These are rather general and do allow 
a great latitude. 


In order to determine what effect the size of test caps has on 
the test of a meter, the Committee was requested to run tests on 
the same meter using test caps of different rates. The results of 
these tests showed that in nearly evey case, Fast or O.K. meters, 
were not affected by the size of the check cap, but that most slow 
meters, were slower when tested at the slow rate. 

A study of recording complaint meter charts showed that the 
average rate of consumption per meter was much smaller than is 
generally believed. One company reports that they found the 
average demand of a 5 Lt. meter to be 30 cu. ft. per hour; a 10 
Lt. was 30 cu. ft. per hour; 20 Lt. was 70 cu. ft. per hour; and 
No. 1 Sprague was 30 cu. ft. per hour. These figures insofar as 
the 10 Lt. meter is concerned seem rather out of proportion, but on 
the whole other records check these figures very closely. 

In order to fulfill the conditions that meters should be tested 
under conditions similar to those under which they operate, we 
found that a 5 Lt. meter should be tested at the rate of 30 cu. ft. 
per hour, but as long as this meter is not slow, there would be no 
difference in the results of its test, whether it was tested at the 
rate of 30 cu. ft. per hour or 70 cu. ft. per hour. 

General Order No. 58 of the Railroad Commission of the State 
of California, requires that all meters shall be tested at a differ- 
ential of between % inch to ™% inch water column. One com- 
mitteeman found that at ™% inch differential, a 5 Lt. meter passed 
air at the rate of approximately 50 ft. per hour and that at % inch 
differential, at the rate of about 100 ft. per hour; therefore, any 
ratio between 50 ft. and 100 ft. per hour should satisfy the require- 
ments of the Commission. 

It is interesting to note that these figures of 50 and 100 cu. ft. 
per hour must refer to the old 5 Lt. meter, as the present 5 Lt. 
BK meter passes approximately 70 cu. ft. of air at % inch differen- 
tial and 120 cu. ft. of air at ™% inch differential. The increased 
capacitv is due to the larger channels and valves. 

It is to be remembered, that where tests on repaired or new 
meters may show certain rates at a given differential, these figures 
do not hold good on incoming meters, as badly worn parts, loose 
stufing boxes, sticky valves, water in the meter, or any number of 
causes can and do change the rate at a given difterential. 

For the purpose of comparison of records, there would be a 
little difference in what rate was used, providing all companies 
used the same rate. 

In order to speed up the testing of meters in the shop, it is 
recommended that the larger sizes of test caps be used for the 
initial test on all meters. ‘This is to be the official test of all fast 
or O.K. meters, while all meters testing over 2 per cent slow will 
be re-tested using a check cap giving a rate equal to the average 
rate of consumption, to be more specific, a 5 Lt. meter would be 
tested first with a test cap at the rate of 50 or 60 ft. per hour. 
This would be the official test provided it tested fast or O.K. If 
it was found to be over 2 per cent slow, a second test would be 
made with a cap having a rate of 30 ft. per hour and the results 
of the second test would be the ofhcial test. 

Few companies on the Coast have over 15 per cent of their in- 
coming meters register slow, therefore, the rechecking of slow 
meters by this system, the Committee believes, would decrease the 
average time of testing and give more representative results. 

In making recommendations as to the sizes of caps to be used 
for the larger sizes of meters, the Committee suggests, that the 
first test be made with a cap having a rate of 40 per cent of the 
capacity of the meter. If the meter tests over 2 per cent slow, a 
second test would be made with a cap having a rate of 20 per 
cent of the capacity of the meter. 

While the testing of the larger sizes is as important as the 
testing of the 5 Lt. sizes, the bulk of the meters of most companies 
have a rated capacity of less than 200 cu. ft. per hour, and the 
Committee feels that the main thing is to agree on some standard 
practice in testing these small sizes. 

It has been brought to the attention of the Committee that some 
of the companies are testing their meters with a prover head of 
2 inches water column, while the majority use only 1% inches. 
This is immaterial insofar as results are concerned with the pos- 
sible exception that when a larger head is used, there will be fewer 
stuck meters. Care must be used in selecting the sizes of caps 
when other than the standard head of 1™% inches is used, as 
naturally, the same sizes of caps would have a greater rate with 
a larger head. 


Statistics 


The statistics for 1928 as submitted by the different utilities, are 
a part of this report, but will not be published. They are similar 
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to those used in last year’s report, with the exception that they 
are based on both total number of meters tested and the total 
number of meters in service. In addition, we have included the 
records of a large eastern utility. 


Unaccounted-For Gas* 


HE activities of your committee during the past year have 

been directed to the study of two subjects, in addition to 

the usual practice of compiling available data as experienced 
on recent leakage surveys by members of our Association. 

The first subject for consideration has been, “The effect upon 
leakage, resulting from the introduction of natural gas to existing 
distribution systems formerly serving manufactured or mixed gas, 
the extent of the leakage that has developed, and the remedies 
which are to be applied to prevent such 
leakage,” and, the second, “To indicate 
the importance of the loss per mile of 
main as the unit for comparison, rather 
than the factor, ‘percentage,’ of unac- 
counted-for gas.”’ 


During the past two years consider- 
able data has been tabulated to show 
the effect upon leakage from a distri- 
bution system caused by the introduction 
of natural gas replacing a saturated gas. 
This has reduced the amount of con- 
densation, causing the system to dry out. 

Straight natural gas was introduced 
into the distribution system of the Los 
Angeles Gas and Electric Corporation, 
January 26, 1927. For a number of 
years prior to this date, this utility had 
been serving a reformed gas, part oil and 
part natural, which had a B.t.u. content 
of about 850. This blended gas, due to operations at the gas 
plant, was practically saturated with water vapor. The straight 
natural gas which supplanted the mixed variety had a B.t.u. con- 
tent of about 1100 and due to absorption process in the gas fields 
for the recovery of gasoline, was practically dehydrated when 
received. With blended gas the distribution system was moist 
almost throughout, but after dry natural gas was turned in 
dehydration started. 

Dehydration affected the system in various ways: 

1. Deposits of rust and other materials, which in a wet state 
were stopping potential leaks, dried out and allowed the leaks to 
become real. The deposits were carried along in the form of 
dust and caused “no gas” complaints by stopping orifices on 
appliances. 

2. Packings and gaskets in valves were dried, causing leaks, as 
is shown by the following record: 


ou 


L. L. Biggs 
Chairman 


Period September, 1927, to September, 1928, incl. 


Crete TW TI ii cesrcccrcensctseisintsirnin ainateedieaputailiniaaicninesinesh 4,744 
RS ier crctt einstein saicaiccateigeehitigsladainsigtsatsainniiaghiticcianiticags 2,854 
ne i i eeu 60.0% 


3. Ojl-treated regulator diaphragms and packings were dried, 
causing vent and flange leaks: 


Period March, 1926, to December, 1926, incl. 


Regulators inspected (before advent of natural gas)............ 9,737 

TI Tia icin taiitsnitinnhinicceinesibsinibadinctiisicesabhnivahii canst 1,557 

RL RTE ALITTLE WHEN SRY ae eee 15.9% 
Period July, 1927, to December, 1928, incl. 

Regulators inspected (after advent of natural gas)................ 15,892 

I Te aii desis Sacehdcctiemdinnnatomipitbiatbe Demat Licicmmcitioauds 4,217 

Pee ae I i i es 26.5% 


4. The drying out of meter diaphragms caused meters to run 
fast, viz.: 


Meters Through Average Error 
Year Shop % Plus % Minus 
1924 31,690 1.2 
1925 53,835 1.3 
1926 63,576 1.42 
1927 72,150 (Nat. Gas Intro’d) 365 
1928 99,174 1.18 
1929 to 4/30/29 19,552 0.125 


*Report of Committee: L. L. Biggs, Chairman, So. Calif. Gas Co.;: K. B. 
Anderson, So. Calif. Gas Co.; R. C. Boughton, L. A. G. & E. Corp.: H. 
M, Crawford, L. A. G. & E. Corp.; E. T. Floyd, P. G. & E. Co.; F, A, Hough, 
So. Counties Gas Co.; D. B. Larson, Portland Gas & Coke Co.; W. L. McKee, 
So. Counties Gas Co.; D. H. Perkins, §. D. Cons. G. & E. Co; C. A. Renz, 
L. A. G. & E. Corp.; J. T. Sullivan, Sierra Pacific Power Co.; W. F. Tyler, San 
Joaquin L. & P. Corp.; Geo. Wehrle, P. S. Co. of Colo. 
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5. The dehydration of the mains and services developed the 
potential leakage to actual leakage, viz.: 


Period September, 1927, to December, 1928, incl. 


Screw fittings (including collar joints) ........0...200....2.0002..2-:0ee0es 1,786 
ae 1,018 
Per cent screw fittings leaking in threads........................ (iis 57.0% 


Period July, 1928, to January, 1929, incl. 


SN CN No irsscssntcpipnenpesiwsinaraiebtonipadernesssiee 360 
Dresser couplings leaking due to gaskets shrinking................ 209 
Per cent dresser couplings found leaking.................................... 58.0% 


The leaks developed from collar joints and screw fittings were 
due to the drying out of the rust deposits stopping potential leaks 
caused by the contraction and expansion of pipe and fittings after 
the red lead used on screw joints had been set. 


6. The bell joints of cast iron mains were found to be seriously 
affected by the drying out of the oakum used to caulk bell joints 
abead of lead or cement: 


Period June, 1928, to February, 1929, incl. 


NN NE re iii cnidlich icc nanncvncneosiceinptinbicicinbeote 1,272 
Se Ur) UE OE aaa sdicsecscocioisesecnscaqeinecataiod 1,060 
I SU sk eiacibcatennnaninbemeouaninoaiiennel 83.3% 


7. The condition of service pipe and clamps called for a 
general leakage survey, which developed: 


Period April, 1928, to March, 1929, incl. 


NN i iil sala asin vssiorenenb en diiuiahsmbanccnanin’ 6,856 
EN EE LELE SRL T OT CNTR TOL TCT EEE LE 3,034 
Per cent clamps found leaking.............................. clinician’ TO 

Period April, 1928, to March, 1929, incl. et 
IR ES REE EIS SATIRE ATE EIR LOCALE RAE 9,075 
Service pipes found leaking...................... Siked lcaian iacelcekesabcbeianiaa .. 6,054 
Per cent pipes found leaking..................... ia ha incias ates LA NTRS 66.7% 


The methods developed to combat actual leakage in the distri- 
bution system have been adapted from procedures in vogue prior 
to the change to straight natural gas. Certain other newly adopted 
procedures were made necessary due to the increased unaccounted- 
for. 

The district meter plan is one whereby certain areas are isolated 
from one source, which is metered and controlled by a regulator. 
This plan was adopted prior to the introduction of straight natural 
gas for the purpose of better service to the consumer by controlled 
pressure and in an endeavor to reduce the unaccounted-for in 
areas showing a high leakage. 

1. Premises survey to check overhead fittings, meters, regula- 
tors, etc. This survey had been in vogue prior to straight natural 
gas to improve service and eliminate hazards of explosion. The 
same procedure was used except that the survey was confined to a 
designated metered district for the purpose of obtaining data on 
gas saved costs and subsequent amortization period. 

2. The gas main survey had been in use for some time previous 
to the introduction of straight natural gas. After the introduction 
of natural gas this type of survey was emphasized and enlarged 
upon. Mains are prospected as to drainage, soil corrosion and 
date laid records. 

3. A gate valve survey was started to stop the loss occurring 
from dried out packing by repacking with a metallic packing 
resistent to the drying action of the natural gas. This metallic 
packing was specially designed for the distribution department. 

To obtain a packing suitable to conditions, it was at first decided 
to investigate different packings and select the most suitable by a 
process of elimination. However, since all the brands which 
could be found were of the oil impregnated type, it was later 
decided that this would be wasted effort. 

A packing was finally developed made from ribbons of lead. 
These ribbons are about three inches wide, and only a few thou- 
sandths of an inch thick. They are introduced in special machine 
for the purpose and loosely crumpled together. After passing 
through the crumpling rolls, the continuous, shapeless mass is 
passed through forming rolls, which give any desired size and 
shape. It is then passed through a plate upon which are mounted 
many spools of fine copper wire, and the wires from these spools 
are run through a mechanism which braids an open weave copper 
jacket over the strand of packing. 

This dry packing met the field conditions in every respect. 
Certain care had to be exercised in repacking valves to meet 
operating conditions. Valves installed in the distribution system 
have been divided into two classes,:and packing installed to meet 
each condition. 
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a. Valves located in casings and street vaults which are readily 
accessible at all times have been designated as “Operating Valves.” 
When repacking an operating valve, remove original packing and 
thoroughly clean the valve stem, the packing gland, and the 
stufing box. From a coil of the proper size packing cut one ring. 
Trim the ends on a long level so that ring will lie flat in the 
bottom of the stufhng box. Slip gland on valve stem so that it 
will not strike studs, and use it to tamp this ring in thoroughly. 
Cut additional rings using same long bevel cut. Insert one at a 
time in the stufing box, and tamp it home, as before, with the 
valve gland. ‘Take care that the openings in the rings are 
placed on the opposite sides, so that any channel for escape of gas 
will be closed. Slip gland into proper position and tighten up a 
little. Work valve stem so that it will take a seat in the packing. 


b. Valves which are entirely covered and over which no means 
has been provided to make them accessible for operating from the 
surface are called “buried valves.” When repacking a _ buried 
valve, the same procedure is used as in packing an operating valve, 
and in addition, the packing gland is screwed down as tight as 
possible so that the valve cannot be turned by hand. 


Results show that-operating valves require a certain amount 
of maintenance, viz.: a slight tightening up of the gland, while 
the buried valve, once packed and set, will not require any 
attention. 


4. A clamp and service pipe survey was instituted. Removals 
were checked with a leak indicator, and soil analysis, drainage 
and date laid records. 


A study was made to obtain a suitable service to main connec- 
tion so that service clamps could be eliminated as general practice 
in the distribution system. 


The “gooseneck” was developed, and results to date have been 
satisfactory. ‘Three welds made on each service tap installation 
are completed in numerical order as shown in Figure No. 1, to 
take care of the stresses which may develop from welding the 
“gooseneck” connection. 


The type of survey depends on the conditions of the district. A 
study of the district is made and the method best adapted to the 
conditions found is instituted to obtain results. 


The leakage survey and repairs are confined to high pressure 
areas which indicate high unaccounted-for, with the view in mind 
that leakage expenditure should show an investment return over 
an amortization period of five years, viz.: 


PREMISES SURVEY 


Amortization Period—Seven Months; District No. 1 


EEE TENET OES IO SEN ONO 1722 
NEE ITT TS SES LEY SE TN OE oO LOTR 13.7 
Loss per mile per month before survey............................ 116,109 cu. ft. 
Loss per mile per month after survey...................... onus 74,924 cu. ft. 
Gas saved per month per mnile................... iiiaiibicead emer s e 41,185 cu. ft. 
SET ETI SELES LEN oa 
ee habceinnenhadtiaionntenetimaneanie 930.00 
Value of gas saved per month.......... = SSR Sse REED 141.00 


Amortization period—7 months. 


Amortization Period—Four Months; District No. 2 


OLA ACAI ETON 1802 
RE RE ESSE A AR See ncalamastiaiaidonied 30.2 
Loss per mile per month before survey............................ 92,478 cu. ft. 
Loss per mile per month after survey....... sioilaaiababaibieirdabbiid 71,525 cu. ft. 
Gas saved per month per mile..........................22----.--000000-- 20,953 cu. ft. 
I I. csssnmnintininnomsibiinnaiaionnnih $ 41 
a. eniniaiaeenipuiideeipbiaeinionecesing 739.00 
Value of gas saved............. SARS ES ERE PONE SRO 158.00 


Amortization period—4 months. 


The company believes the action of dehydration on its system 
caused the unaccounted-for gas to increase at least 50 per cent. 
To meet this situation, steam was injected, then steam and light 
oil; and then oil with high pressure gas as the atomizing medium 
in lieu of steam. [See P.C.G.A., Vol. 19, p. 463, and 1929 Report 
of Materials and Methods Committee. | 


The injection of steam, alone, gave a wet gas, and consequently 
the change to oil. The oil, however, caused dust deposits to become 
greasy and so much dust was free, due to the dehydration and 
the drying out of rust and naphthalene deposits, that stoppages 
were just as serious or possibly more so than before. 


Finally the injection of steam, alone, was adopted, and it is 
believed from results that it is the best procedure. From Table 
No. 1 showing operations from 1924 to date, and information 
quoted previously—certain conclusions may be drawn, viz.: 
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1. That the dehydration of the distribution system developed 
potential leakage to actual leakage by drying out packing and 
gaskets on valves and regulators. 


That fittings developed a source of leakage due to the drying- 
out of the rust and naphthalene deposits. 


That the dehydration of the oakum in bell joints caused leaks, 
and that service pipe and clamps developed an actual leakage 
warranting attention. 


2. The drying out of the meter diaphragms caused the regis- 
tration of incoming meters to test an average fast. (Even this 
condition did not prevent the unaccounted-for gas from increas- 
ing 50 per cent over what it was prior to the use of straight 
natural.) The injection of steam is causing the meter registration 
to change from fast to a normal minus average. 


3. The amount of dust removed from dust pots is decreasing, 
and this results in a lessening of “no gas” complaints due to 
stoppage. 


4. The injection of steam caused drippage to increase, showing 
that the system is becoming moist again. There is a discrepancy 
in the drippage column of the operating report which shows less 
drippage for 1926 than that for the two previous years. This 
was due to the installation of a dry type holder, and the holders 
of the old type being used for reserve storage only. 


5. The investment return from expenditures due to leakage 
surveys and repairs show an amortization period that would 
warrant further expenditure for this work, based on district 
master meter and district sales data. 


6. The time element is a big factor in showing a reduction of 
the unaccounted-for gas. The size of the distribution system is so 
large compared with individual metered districts that the im- 
provement shown in a small area will not not effect the system 
as a whole. 


a 
\ 


| NEW PORTION OF SERVICE 
f 
7 | 
, 
! "WELD #1 
OLD PORTION-— 
OF SERVICE 
Fig. 1. 


All iron meters repaired in the shop of the Los Angeles Gas 
and Electric Corporation are subjected to a small flame test before 
being set. This test is made at the rate of one-half cubic foot 
per hour and no doubt has a direct bearing on the low percentage 
of D.R. meters as shown by the average for 1926, 1927 and 1928 
to be 1.5 per cent, 1.97 per cent and 1.16 per cent respectively. 
These matters are also subjected to a case pressure test, submerged 
in water to detect all possible leaks. All tin meters are four- 
pointed and subjected to a submerged pressure test. 


Table No. 2, submitted by the Southern Counties Gas Company, 
shows how the introduction of natural gas into its distribution 
system affected the quantity of unaccourted-for gas. 


WESTERN GAS 


TABLE NO. 1 


Send-Out 


ee 16,288,353 14,254,868 2,033,485 12.19 598,796 31,690 


1925..........17,298,430 15,479,588 1,818,842 10.74 447,033 53,835 
PP acieices 18,093,717 15,849,350 2,244,367 12.04 *299,767 63,576 
aS 18,598,866 16,006,037 2,592,829 14.99 97,268 72,150 
aE 18,651,633 15,892,204 2,759,430 15.28 39,349 99,174 


1929 to Apr. 
| 30,1929 9,196,282 


8,167,246 1,029,036 11.19 177,775 19,552 


Sales Unaccounted-for Drippage Meters Ave. error Dust 
Year M. Cu. Ft.. M. Cu. Ft. M. Cu. Ft. - % Gals. ThruShop “2+ %- 


Pounds INJECTION 
wrnttor —1.2 No record None 
Be cetics 4.5 No record None 
cee —1.42 (Nov. & None 
Dec. only— 
1,840) 
Eres — .365 21,360 Aug. Ist to Nov. 1st. 
0.5 lb. Steam per 1,000 c.f. 
November 
0.0039 Gal. oil per 1000 c.f. 
0.321 lbs. Steam per 1000 c.f. 
December 
0.0026 Gal. oil per 1000 c.f. 
0.179 Ibs. Steam per 1000 c.f. 
+1.18 4,426 January 
0.0032 Gal. oil per 1000 c.f. 
0.204 Ibs. Steam per 1000 c.f. 
February 
0.0042 Gal. oil per 1000 c.f. 
0.222 lbs. Steam per 1000 c.f. 
March 
0.0033 Gal. oil per 1000 c.f. 
0.210 Ibs. Steam per 1000 c.f. 
Apr. Ist to Dec. 31 
Lt. Oil only with H.P. gas as 
injection medium 
0.0025 Gal. oil per 1000 c.f. 
Jan. Ist to Jan. 10th 
Same as December, 1928 
Jan. 10th to Jan. 24th 
+.125 773 Oil discontinued 


0.2 Ibs. Steam per 1000 c.f. 
Jan. 24th to Jan. 30th 
None 
Jan. 31st to date—#¢-30-29 
0.20 Ibs. Steam per 1000 c.f. 


TABLE NO. 2 


Unaccounted 
M.c.f. per 
miles of equiv- 
alent 3-inch main Percent 


Per Year Increase 
Orange County—Manufactured—Year 1913 297 M. 
Natural —Year 1915 1,388 368.0 
Whittier —Manufactured—Year 1915 372 
Natural —Year 1917 2,760 642.0 
Pomona —Manufactured—Year 1915 382 
Natural —Year 1917 1,030 170.0 
Monrovia —Manufactured—Year 1915 130 
Natural —Year 1917 813 §25.0 
Entire Natural Gas System —Year 1927 589 
Santa Monica— 850 B.t.u. Mixed Gas, 
I a 386 
Santa Monica—1100 B.t.u. Natural Gas, 
gS. RRRRERSTSaeaa eE pero ann 514 33.0 
Santa Barbara—July 2, 1928—Mixed Gas.... 326 
Santa Barbara—Mar., 1929—Natural Gas.. 476 46.6 


As will be noted, most of the figures in Table No. 2 apply to 
districts that have used natural gas for a number of years. 
Within the last two years, natural gas has been introduced into 
Santa Monica and Santa Barbara districts. The figures shown 
for these two districts indicate what should be expected in the 
modern gas distribution system after making such a change. 

No special means for reducing unaccounted-for have been em- 
ployed in these two districts, except the systematic leakage mitiga- 
tion work such as is employed throughout the system. This work 
involves the isolation and testing of small portions of the system, 
and the permanent repairing of leaks found. In Santa Barbara, 
steam has been injected into the mains in an effort to reduce dust 
troubles resulting from the introduction of natural gas. This 
practice is regarded merely as a temporary measure, to be used 
during the winter months when the company cannot take mains 


Note: Dust was collected at dust pots and governor settings. 
*Installation of dry type holder and by-passing district holders. 


out of operation to have the dust blown out of them. Throughout 
the system there is a total of about 120 men doing leakage 
mitigation work. 


Experience in Portland 


Although the Portland Gas and Coke Company has had no 
experience in this respect, it has had a somewhat similar situation 
since it began removal of light oils from the gas and a more 
thorough removal of water from the high pressure lines. The 
immediate consequence of the drying out of the system was an 
increase in the amount of leakage, particularly where rubber 
gasket material of any kind was in use. It was found necessary 
to do a considerable amount of maintenance work on some of the 
lines, but after taking care of the weak points which developed, 
the leakage was brought down, not only to the previous mark, 
but considerably below it. 

Table No. 3 shows the rate of unaccounted-for gas during this 
period and indicates that however potent the influences tending 
to increase the leakage may have been, the leakage elimination 
measures have been much more than enough to counterbalance 
them. 


TABLE NO. 3 


Per Cent of 


Cu. Ft. per 
Sendout Mile of Main 
RSS TCR yt ESR wide EAS ait Sr N= NRC 11.2 313,000 
SRNR Re i. FO RS SR oR ae en 10.9 289,000 
Co Re RRR RIAN Sy ERLE NG Coed A eR a eT aE 11.4 293,000 
i a a 13.7 394,000 
INBRONG BR SSR i EE TSS Sap WS: ANON cr AOR ae Se 12.5 354,000 
BRS TEI SRN AREA ifie Wetec ay Ae Sa OE Be MR i OP 8.9 227,000 
EINER Tego ORR Coe ORAS CMD OMS Sa wn, ABE 7.4 196,000 
Rms Sas PRE TS es RS, ee apc eer we 6.7 170,000 


The leakage elimination work during this period has been prin- 
cipally the replacement of deteriorated rubber gaskets on high 
pressure lines, the recaulking of leaking cast iron joints on low 
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pressure mains, and an intensive block by block examination of 
the high pressure system for location and elimination of leaks. 
Practically all of the rubber gaskets on the high pressure mains 
failed after a period of service of from five to ten years. It is 
probable that the disintegration of these gaskets was the result of 
action taking place while the interior of the main was relatively 
moist. However, there is litthe doubt but that the drying up -of 
the mains resulted in considerable increase in leakage from those 
joints where the gaskets had previously deteriorated. Other gasket 
materials in valves and flanged joints show much the same increase 
in leakage as the rubber gaskets after drying up. 

Outside of the gaskets, there does not appear to be any reason to 
believe that any of the material entering into the construction of 
the system is being affected by the drier conditions in such a way 
as to produce leaks which did not previously exist, but there does 
not seem to be much reason to doubt that dry gas will leak 
through a particular small hole at a faster rate than moist gas. 
This condition can be easily observed at a small leak on a bridge 
line or some other exposed pipe where condensation is taking 
place. It will be noted that the escape of gas through the hole is 
quite materially hindered by the presence of water. In view of 
these conditions, and in order to avoid increase in the amount of 
leakage when the system is dried up it will be necessary to reduce 
the number of actual holes in the mains and service. 

The result of the first year’s operations in the detailed examina- 
tion of the high pressure system for location and elimination of 
leakage were reported quite fully by the Unaccounted-for Gas 
Committee in 1927 (P.C.G.A., Vol. 18, p. 395), and there is not 
much to be added at this time as the leakage found since that 
time has continued to show the same characteristics. During this 
period approximately 400 miles of main and 25,000 services have 
been examined and over 15,000 individual leaks eliminated. 


The company is now taking out practically all of the light 
oils, traces of oil being rarely found in the distribution system. 
Gas from the compressors at the high pressure pumping station is 
passed through after coolers and then travels from three to four 
miles in the main transmission lines before entering the first of 
the distribution mains. During the last few years more of the 
water in these main lines has been removed and, although the 
exact effect is difficult to determine, a study on one of the branches 
of the system indicates that from five to six gallons per million 
cubic feet is being removed in excess of that previously taken out. 
This has the effect of lowering the dew point of the gas two or 
three degrees and makes considerable difference in the dryness of 
the outlying parts of the system. 


Experience in Denver 

Mr. George Wehrle reports the experiences of the Public Service 
Company of Colorado, in Fort Collins, Cheyenne and Denver when 
dry natural gas was substituted for saturated manufactured gas. 


“The problem of preventing serious effects when changing from 
saturated manufactured gas to dry natural gas is, in our esti- 
mation, of considerably more concern than that of providing dis- 
tribution capacity for the increased load. 

“When we turned dry natural gas into Fort Collins and Chey- 
enne, we made no provision for saturating the gas. The effects 
were anticipated, but were considered as something to be cured 
rather than prevented. Lost and unaccounted-for gas began to 
increase at once, and in Cheyenne, where the mains were largely 
cast iron with cast lead joints, the loss per mile of 3-inch equiv- 
alent increased 700 per cent within a year. The joints were then 
leak-clamped and the loss immediately came down. In Fort 
Collins, where the mains were all steel, the loss increased 400 per 
cent, which we have since reduced by leakage survey work. In 
both cities, we experienced trouble from dust accumulations, and 
found it necessary to change all meter diaphragms within two 
years after natural gas was introduced. As an indication of what 
might be expected in cast iron mains with lead joints when dry 
natural gas is used, in Cheyenne, every joint uncovered, leaked 
in a soap-suds test, and when some of these joints were broken 
open and examined, it was found that the jute packing was dry 
as tinder. We have had no trouble from the leak clamps, and 
those examined recently, after two years’ use, were perfectly tight. 

“In Denver, we profited by our experience in the other towns 
and began at once to saturate the gas with both water and oil, 
which is introduced in the gas at the outlet of all regulator 
stations. While this sounds like a very simple process, a great 
deal of experimental work was necessary before we were satisfied 
that our applications were correct. We knew from our saturation 
curves that dry gas of a certain temperature would hold so much 
water and that when fully saturated with water a little oil could 
still be crowded into it. We felt that the oil would benefit our 
meter and regulator diaphragms, but were dependent upon the 
water for benefit in keeping the dust from forming and our cast 
lead joints from leaking. 


“Our first design of a water saturator was taken from our 
manufactured gas experience, being in the form of the ordinary 
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wash box. <A cylindrical vessel was made, into which a manifold 
pipe, with projecting nipples, was introduced. A _ water level 
regulator kept the nipples submerged so that the gas was forced 
to bubble through the water and thereby become saturated. In a 
little while, we found that we had an excellent iceless refrigerator 
on our hands, and the gas became so cold from the effect of the 
evaporating water that we were not getting saturation after it 
warmed up again in the mains. Our next step was to warm the 
water, but here again we met difficulty in a lack of temperature 
control to meet the varying flow of gas, which caused varying 
degrees of saturation and several times large quantities of water 
were carried out with excessively warm gas to deposit in mains 
and cause trouble. At the same time, we found that during times 
of heavy gas flows a terrific vibration was set up in the apparatus 
which threatened to shake the piping loose. We then went to 
steam and therein found our solution. 


“The steam is introduced into the gas stream at the outlet of 
the district regulator. A temperature regulator in the steam line 
maintains a constant temperature of the gas at the outlet of the 
saturating chamber, which is kept two degrees higher than the 
incoming gas at the inlet of the regulator. We find that this 
method maintains 90 per cent saturation in the gas at the extremi- 
ties of the distribution system, where decreasing pressures have 
eflected expansion to the maximum extent. 


“The oil is introduced into a chamber made of 20-inch pipe, 
containing wood trays in the top section, by means of an oil 
burner spray, using dry natural gas at 5-lbs. pressure as the 
injecting medium. Experiments with gas at various pressures 
were made, and it was found that a more perfect oil fog was 
produced with 5-lbs. pressure than at any other pressure. The 
oii saturator is located directly following the water saturator. 
Ordinary gas oil of 34-36 degrees Baume is used, and a little less 
than one gallon per million cubic feet of gas treated, is all that 
will be absorbed; the balance, when an excess is used, deposits in 
the bottom of the saturator and is salvaged. While we do not 
pump anywhere nearly as much condensation from main drips as 
we formerly did with manufactured gas, we do get a little from 
each drip at regular intervals, which we feel is an indication 
that we have accomplished what we set out to do. 


‘Natural gas was introduced in Denver last June, and after 10 
months, we find no evidence of ill effects. Our lost and unac- 
counted-for on a 12 months’ basis per mile of 3-inch main is below 
200,000 cu. ft. There is no evidence of the drying out of meter 
diaphragms; in fact, meters come into the shop with condensate 
from the manufactured gas still in the case. Examination of the 
mains shows no formation of dust and no leakage has been found 
in cast Iron main joints examined. As far as we can see, condi- 
tions in our distribution system and meters are unchanged over 
the manufactured gas days in Denver. We believe that these 
conditions will maintain, and attribute the apparent success of 
our efforts to the fact that we began saturation immediately when 
naural gas was introduced. After the drying out process has 
proceeded to the point where trouble is experienced, it is our 
opinion that the saturation process is of no avail to remedy the 
ill effects already produced, although it may arrest the progression 
thereof.” 


Classification of Leakage 

In past years considerable data has been tabulated giving loca- 
tions of leakage on a distribution system. The leaks found have 
been classified, and percentage taken of the number inspected. 
In most cases the volume of loss has been estimated rather than 
a true figure given from actual measurements. 


This information has given us a direct lead to faulty methods 
of construction, but does not indicate the source of leakage where 
the greatest volume of lost gas can be saved with the least amount 
of time and expense, or in other words, to which part of the dis- 
tribution system the leakage surveys should be directed in order 
to save the greatest amount of gas with the least effort and 
expense. 


Our present data taken during the period of distributing mixed 
gas will be of value in detecting the increase percentage of leaks 
found on any particular fitting or equipment after changing to 
natural gas. Regulator vents, prior to the use of natural gas, 
were in most cases found to be leaking at an average of 15 per 
cent, which has increased to approximately 25 per cent. We have 
vet to determine the volume of this leakage in comparison with 
similar increases of leakage upon other parts of the distribution 
system. 


Unaccounted-For Gas Units 

After carefully considering the possibility of adopting a stan- 
dard unit for comparison of unaccounted-for gas between different 
distribution systems, or different periods of time for the same dis- 
tribution system, to replace our present method of reporting un- 
accounted-for gas as “per cent of sendout,” this committee is of 
the opinion that the problem of establishing this factor or unit 
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remains unsolved. The general sentiment is that neither the 
“ner cent of sendout” nor “unaccounted-for gas per month per mile 
of equivalent 3-inch mains” are complete in disclosing the true 
condition of a distribution system for comparison purposes. 

Quoting Mr. M. I. Mix of the Peoples Gas Light and Coke 
Company of Chicago, Illinois, who states in a report, appearing 
in Gas Age-Record, issue of April 13th, 1929: “The theories 
supporting the two most common methods of comparing un- 
accounted-for gas between two different distribution systems or 
for two different periods of the same distribution system, are: 

“(a) The expression of the unaccounted-for gas in per cent of 
sendout implies that the difference between the sendout and sales 
is a shrinkage primarily due to the factors affecting the volume of 
the gas, such as contraction, due to temperature change, loss of 
volume due to condensation of water and oil vapors, meter regis- 
tration inaccuracies, etc. 

“(b) The other method of expressing unaccounted-for gas in 
cubic feet per mile of equivalent 3-inch mains and services per 
year seems to infer that leakage is the prime factor since the 
diameter and length of the mains and services conveying the gas 
are the only factors for loss of gas by leakage taken into account.” 

Mr. Mix also states that “All companies reporting, while they 
figure their ‘unaccounted-for gas’ per mile of equivalent 3-inch 
main, do not take into account the gas services.” 

This fact, while apparently universal, does not seem to the 
committee to be consistent with the theory. The majority of these 
compaaies have cast iron mains, and wrought iron or steel services. 
While there is undoubtedly considerable of the gas lost by leakage 
through main joints, there is unquestionably a large portion also 
lost by leakage through corrosion, and deteriorated service, and 
these should be taken into consideration. Whether the different 
kinds of main and service pipe structures should be given different 
weight in applying their mileage to the “unaccounted-for gas” 
figures, or whether they should be graded equally is a question 
for deliberation. Some leakage surveys have disclosed the fact 
that as much as 90 per cent of the gas lost by leakage in a low 
pressure distribution system with cast iron mains and steel services 
was attributed to the latter.” 


Recommendations 

Until a future time when we will contrive a factor that will 
lead to a true expression of unaccounted-for gas, this committee 
will recommend that the following method be used by Association 
members in preparing future reports. 

“Unaccounted-for Gas” shall be reported on 3-inch pipe equiv- 
alent basis per month per mile of mains and services. The equiv- 
alent 3-inch main and service basis being determined from the 
factors shown in Table No. 4. 


TABLE NO. 4 


FACTORS FOR EXPRESSING MILES OF PIPE AS MILES 
OF STD. 3-INCH LINE* 


Nom. Diam. 


Inches Actual Int. Diam. Factor 
RT ERLE A eS LES .622 .2027 
"aes aE) Pane eae ELT ce 824 2686 

| ERM OSE MIE rar RA EMO TORI FT 1.049 .3419 
| er aa Re (PAE 8 an 1.380 4498 
Be | <ccsthoinanabesnetie lds ace ck Dian nae 1.610 .5247 
2 2.067 .6737 
5 RR aati Ra OR EE OS 2.469 .8048 
3 AE ie LORE RAMEN ER SSPE RI Ne 3.068 1.0000 
OS a a ee ee 4.026 1.3123 
a 5.047 1.6450 
Oe a i ne a a a 6.065 1.9767 
g a ee 8.071 2.6307 
10 Das AO RR IL Bo SA GY Me eee ee 10.192 3.3220 
11 sa fe ee pr eae eee 11.000 3.5854 
12 ETN ARE TN AF a a 12.090 3.9407 
13 ete eS ELE. a a 13.000 4.3188 
14 SP EID RI RT aa 14.250 4.6447 
15 WEEE AGE ELIT LOY SE a <5 ME TAR 15.250 4.9707 
OO a a 15.250 74.9707 
RS ARR Siege seb ee SRD RE. a Ae. 19.250 +6.2744 
> MRNA Exes ea Stal nad ote 21.250 +6.9263 
RTs Bile ee AE RR FAAS 23.250 +7.5782 


tO.D. casing %-inch thick. 
This basis shall apply to mains as a whole, regardless of 
materials. 

A separate report shall be made for low pressure and high 
pressure distribution systems. 

Unaccounted-for gas shall be applied to the 3-inch pipe equiv- 
alent for miles of mains and services of the same date. 


*Bureau of Mines Bulletin No. 265. Leakage from High Pressure Natural 
Gas Lines, p. 34 
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Pipe Protection* 


T THE Coronado Convention in 1928 the report of this 

Committee stated that the work of the Corrosion Committee 

of the American Petroleum Institute cannot help but have a 
considerable influence on the progress of work which will be 
adopted and carried out by the Pacific Coast Gas Association. In 
February, 1929, this Committee reported that “the newly started 
work by the American Gas Association, which will also be con- 
ducted in great part at and through the Bureau of Standards, 
brings into close cooperation another or- 
ganization which has vital interests at 
stake.” 

Both of these reports dwelt at consid- 
erable length on a plan for the Pacific 
Coast Gas Association to establish a fel- 
lowship at one of our Universities to be 
devoted to the study of problems relat- 
ing to underground pipe corrosion. This 
position was taken on the ground that the 
subject has become so much enlarged 
through research work already done and 
in progress by the Bureau of Standards, 
and the work outlined by the American 
Petroleum Institute and that now being 
undertaken by the American Gas Asso- 
ciation (both of these organizations 
working in conjunction with the Bureau 
of Standards) that it was deemed imprac- 
tical to expect results of the greatest gen- 
eral value to be obtained from the efforts of individual workers 
in isolated laboratories and having access to a limited range of 
exposure conditions. 


Dezier Finley 
Chairman 


The Local Solution 


It is realized, of course, that the Pacific Coast Gas Association 
has many other problems which it must solve. Most of these 
problems, like the corrosive problem, are peculiar to Pacific Coast 
conditions and are of equal or possibly even greater importance 
to the producer and distributor of gas. On the other hand we can 
hardly expect that the Bureau of Standards, the American Pet- 
roleum Institute and the American Gas Association will look at 
the matter of corrosion exclusively with the eyes of the pipe line 
owner on the Pacific Coast. The task of these bodies is to solve 
the corrosion question as a national one and not as favoring one 
locality. It may be remarked that the successful method for pre- 
vention of corrosion of underground pipe on the Pacific Coast 
would probably be effectively applicable everywhere in the coun- 
try but, on the other hand, the means for preventing corrosion of 
underground pipe in the great majority of locations in the United 
States probably would not be effective in those places in Cali- 
fornia where soil corrosion is encountered. As a matter of fact 
the reports of the American Petroleum Institute suggest the possi- 
bility of routing lines around the corrosive areas, because such 
corrosive areas as commonly thought of are limited in extent. 
This is possible with oil pipe lines; these lines may often be 
diverted five to ten miles out of the direct line to avoid condi- 
tions unfavorable to good line laying whether such conditions 
may be due to topography, soil conditions, sites of cities or other 
cultural features. Gas companies, with the exception of those 
owning certain long trunk lines, are not able to avoid placing 
their pipes in unfavorable soil if service is demanded in such a 
location. 


Nevertheless, it is a favorable sign that the Bureau of Stan- 
dards and the American Petroleum Institute have been devoting 
marked attention to corrosion conditions in California soils. It is 
to be hoped that results of their work will indicate effective pro- 
cedures in our western territory and will not stop with less 
effective measures which may be, however, adequate where cor- 
rosion conditions are not so severe. 


American Gas Association 


The American Gas Association is just beginning an extensive 
series of tests on various commercial systems for protection 
against corrosion. It is planned to have all specimens prepared 
and ready for burial in various typical soils in the late summer 
of 1929. There will be 60 specimens of each individual treatment. 
At least four specimens of each treatment will be buried at each 
location and they will be so buried that a single specimen of 
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each treatment can be removed for examination without dis- 
turbing the others. 

Since this program of tests is designed to include practically 
all types of protective material—the only limitation being that 
the material shall not have an average thickness of over 0.125 
inches and that it shall have been commercially distributed prior 
to June Ist, 1929—this series of tests should bring out in an 
impartial way much of the information concerning the comparative 
and absolute values of various types and brands of protective 
materials. 


Activities of the Committee Members 


During the past year the Soil Corrosion Committee of the 
Pacific Coast Gas Association has maintained close contact with 
the work of the Bureau of Standards and the American Petroleum 
Institute relating to soil corrosion. Insofar as the latter organi- 
zation is concerned it is only necessary to state that one of the 
members of the Soil Corrosion Committee of the Pacific Coast 
Gas Association, Mr. E. P. Bly, is Chairman of the Sub-Com- 
mittee on Pipe Line and Production Corrosion of the American 
Petroleum Institute. During the past year Mr. Bly has attended 
the meetings of the Committee of which he is Chairman and has 
visited the Bureau of Standards at Washington. The Chairman 
of the Pacific Coast Gas Association Committee has also visited 
the Bureau of Standards at Washington and has received many 
reports and accounts of corrosion prevention work being carried 
out throughout the country as well as in the Western portion 
thereof. 

A few items which have engaged the attention of members of 
this Committee during the past year should receive mention in 
this report. 


Soil Pressure Effect 


The problem of soil indentation is one of these. This problem 
may be described as growing out of the damaging effect to some 
types of protective materials when a hard particle of earth, or 
when a stone bears on the protective coating—likewise when the 
weight of the protected pipe rests on a sharp or angular piece of 
stone or a hard portion of soil. It is readily seen that a bitumin- 
ous material which is sufficiently soft or plastic will be deformed 
into a thin layer where such pressure takes place; the ultimate 
result is that the hard portion of soil or the stone will come into 
actual contact with the metal of the pipe. When the thickness 
of the protective layer has been reduced to a certain amount the 
insulating value of the film decreases to such a point that a current 
flow takes place; there is no question but that such a current 
flow will take place when the film thickness becomes zero and 
contact is established—assuming, of course, that there is in these 
instances a difference of potential between pipe and ground. If 
the pipe is anodic with relation to the ground there will be loss 
of metal or, as it would be commonly stated, corrosion will take 
place. If the pipe is cathodic, the current which comes onto it 
must leave the pipe at some other area which may mean cor- 
rosion at that latter area. 

It will be readily seen that this soil pressure effect applies te 
those coatings which are not reinforced with material which 
will resist thinning out under pressure or which are not so hard 
that they will not be deformed by soil pressure. 

For overcoming the soil pressure effect one method now under 
investigation locally depends on a spiral wrapping of thin metal 
strips. This metal wrapping, it will be understood, must be held 
away from the pipe not only by a material such as a bituminous 
composition, but in addition there must be a reinforcing felt or 
other equivalent material which will not thin out under pressure 
so that the metal wrapping comes into contact or nearly into 
contact with the pipe. 

Another method of accomplishing the same purpose involves 
the incorporation of substantially noncompressible material in 
bituminous coatings or coverings applied to the pipe—this material 
being of such dimension that it cannot be displaced and will not 
permit a soil element, such as a stone or a hard clot of earth, to 
have contact or nearly to come into contact with the pipe. 

These treatments have not been applied on more than a small 
scale and actual results are not forthcoming on them as yet. 


The Long Line Effect 


Reference has been made above to the “long line effect.” An 
opportunity for observing this was afforded two members of the 
Committee in the spring of the present year. Corrosion was found 
at the low points in the line under examination, where the soil was 
wet and soggy—two of the excavations around the pipe were 
filled or partly filled with water. At one of these excavations the 
pipe was pronouncedly anodic—beyond the range of the instrument 
available at the time. The necessity for added protection where 
lines pass through !ow, wet areas with dense soil texture was thus 
strikingly indicated. The advisability of using some form of in- 
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sulating breaks, as insulating couplings, to block off the portion 
of the pipe in the low wet areas, and properly installed to prevent 
corrosion of the coupling itself as well as corrosion of adjacent 
anodic pipe is a subject which might well be investigated by mem- 
bers of this Committee. 


Items of General Interest 


Sales of protective materials which have originated on the 
Pacific Coast has now been extended to the midwestern and 
eastern parts of the United States; the trend has been in that 
direction rather than in the direction of western protective ma- 
terials being sold and used in the west. Within the last few 
months approximately three million square feet of pipe surface 
laid on the Atlantic seaboard has been completely protected with 
material manaufactured on the Pacific Coast. Oil and gas lines 
employing Pacific Coast methods of protection and materials are 
being installed in the middle west. 

Since the last convention we have witnessed the construction 
of a great part of the 20-inch gas line to bring gas from the 
San Joaquin Valley fields to the San Francisco Bay region. Over 
half of this line is treated with corrosion protective material ex- 
ceeding the weight of two coats of paint, and the heavy protective 
treatment is doubled where soil conditions are especially severe. 

Cleaning of pipe previous to applying the protective coating 
continues to be a problem in some of its phases. One of our 
member companies has been using the sand blast for over a year 
as the court of final resort in cleaning. ‘The pipe thus cleaned 
is definitely cleared of all foreign matter; at a few places only is 
a residue of hard resistant mill scale left. It is to be noted that the 
test pieces for the American Gas Association test are to be shot- 
blasted before the priming coat is applied. 

The accumulation of data on the character of different soils 
is going on in at least three laboratories. It is probably too 
early to lay down general conclusions on this work. 


The Future 


Insofar as the future is concerned it may be said that we shal! 
have to keep in close touch with the work of the three major 
investigations above mentioned. A certain amount of dependence 
will have to be placed on the manufacturers of protective materials 
for the results to be derived from their own researches. On the 
part of those member companies who deal so intimately with 
underground pipe corrosion, the further careful observations, soil 
tests and improvements in methods of applying materials and 
handling protected pipe should go far toward bringing about 
material improvements. 


P.C.G.A. Materials and Methods* 


Trenching Machines. 


WT IS a generally recognized fact that the need for this equip- 
ment is becoming more pronounced every day and that the 
type of machine selected should have the ability to perform a 

wide variety of work. This class of equipment can be divided 

into heavy and light duty. The purchase of a machine in the heavy 
duty class is undoubtedly confined to the larger companies who 
have sufficient work of that nature to justify the expenditure. 

Should the occasion occur that the smaller 

companies require the services of a heavy 

duty machine, this work can be con- 
tracted and considerable saving made. 

The light duty machines are the coming 

type and are used more extensively each 

day. There are several types on the mar- 
ket and all have their advantage. How- 
ever, in the final summation, the result 
that is desired is low cost per foot of 
excavation. Quoting the reports of one 
company and two separate districts of 

another company, there seems to be a 

wide variation in these costs. 

1. The excavator aiter being in op- 
eration twenty months, dug thirty-seven 
miles of trench for mains, ranging in 
diameter from two inches to ten inches. 
This work included a large number of 
individual jobs which were from 500 
feet to 10 miles in length. The following is an analysis of the 
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cost of the work done in 1928, which includes depreciation, main- 
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tenance, machine operation, labor, cartage and miscellaneous. It 
should be noted in this connection that most of the work done 
during 1928 had the advantage of exceptionally favorable soil 
condition and this cost is probably close to the minimum that 
can be expected from this type of machine. 


COST—ANALYSIS—EXCAVATION 
T otal 


Per Foot 


abies ee es $2,217.94 0154 
Machine, operation and repair........................ 1,809.76 .0125 
CI a aise Laccitesbtelscasetinscctncblsmciioed 59.83 .0004 
Miscellaneous expemse .......................0000000. en. 32.80 -0003 
Pe IONS © a eSecraicikn ctechentoa ies dancin dees 1,589.55 .0110 

$5,709.88 .0396 


--——— 


A factor which contributed to the low cost was the development 
of a special type of cribbing for use in keeping the machine level 
when working on side hills or along the gutter of a highway. 
Small boxes about one foot by two feet in size were made up 
from 2-in.x 12-in. lumber. Where cribbing is required under one 
track of the machine these boxes are piled one on another up to 
the desired height and a plank is laid from one set of boxes to 
the next. As the excavator moves forward the planking and boxes 
are shifted ahead of the machine. The material is light enough 
to be handled by one man and can be quickly laid and removed. 

Another company reports the following: 

2. The following figures on one type of excavator will be of 
interest. They cover an operating period of 10 months and are 
for average soil conditions, some of the work performed on con- 
gested downtown streets and others on country roads. 


Maintenance, labor, operating and other expenses.................. $591.10 
Total footage of trench of average depth of 3% ft................. 23,067 
EEE ETAT Ma EE $ .0256 


+ eS Re ie re 


However, in order to build up a surplus credit for trenching 
machines to be used in general overhauling, the machine with 
operator is rented to the particular job at $2.50 per hour. On 
this basis the cost was $978.75, or for 390 hours the unit cost was 
$.042 per foot of trench. 

3. Another company reporting quotes the following on a flat 
rental charge of $2.50 per hour, which covers maintenance, gaso- 
line and oil, the operator’s time being charged direct to the respec- 
tive job. This machine has trenched 31,517 feet at an average 
depth of 3% feet at a cost of $.0807 per foot. This is somewhat 
higher per foot than the other two machines reported, however, 
most of the digging was through hard pan, above average in 
hardness. 

The prime mover of all trenching machines is undoubtedly of far 
more importance than the average operator realizes and a long 
life of dependable operation is based on the proper filtration of 
the air used with the gasoline for combustion. Extensive experi- 
ments have been carried on by the University of California Agri- 
cultural College which discloses the importance of proper filtration 


of air. 


Backfillers. 


Backfillers are as important as trenching machines on _ jobs 
large enough to justify their use and have proven most satisfac- 
tory on work in rural districts. The air hoist with cable and 
scraper can be used satisfactorily on smaller jobs in fairly con- 


gested areas. 


Air Compressors. 


The portable air compressor and pneumatic tools used in con- 
nection therewith, no doubt is the most popular piece of power 
equipment now used by gas companies. Everyone is familiar with 
the savings made by using the paving breaker, the clay digger, 
the tamper, the hoist, the air motor and the caulking and chip- 
ping hammers. The air motor is usually used in connection with 
an earth auger. Quite a saving in time can be made in this kind 
of work, as with an air motor, the auger is turned rapidly and 
powerfully, materially increasing the output of the crew. This is 
particularly true in long bores of diameters of 4 inches and larger. 
Where it is necessary to make borings having diameters of 6 inches 
to 24 inches, the air hoist has proven capable of performing the 
work. In using this tool a special attachment in constructed on 
the shaft driving the winch head, then the hoist is mounted on a 
carriage with wheels. A track is laid in the trench and the hoist 
on its carriage is mounted thereon. If a bore of 24-inch diameter 
is desired it is first necessary to make a bore of a smaller diameter 
which serves as a guide when the larger auger is inserted. The 
large auger is constructed with a piece of pipe of a diameter equal 
to the smaller hole projecting about a foot in front of the cutting 
blades. Suitable lengths of pipe are used to connect the power 
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hoist with the drill. By mounting the hoist so that it is movable 
on the tracks the tool can easily be removed for cleaning. 

Recent leakage surveys have disclosed very startling condition: 
and it seems desirable that all mains, services and other piping 
be tested at a pressure far in excess of that which they would 
normally carry. For large main testing the portable compressor 
can be used, but a different condition exists with the smaller main 
crews and more especially the service crews. A hand pump sim- 
ilar to the automobile pump can be used on services and short 
main extensions of a small diameter and obtain a testing pressure 
of 60 pounds and more. This pump, however, has a very narrow 
range of usefulness, consequently the field was searched for a 
small compressor that could have its separate power attachment or 
derive its power from the truck motor. After considerable experi- 
ment with different types, a small four-cylinder type was decided 
upon. This is mounted on the truck close to the transmission from 
which it receives its power by a “power take-off.” A small air 
tank is also mounted on the truck serving as storage with the com- 
pressor. This type of compressor has a rating of 8 cubic feet of 
free air per minute. The usefulness of this compressor to a 
service and small main crew cannot be over-estimated. 

Due to the widely varied uses of portable compressors, the 
reporting of costs of operation will only be briefly touched upon. 

Pavement cutting done by this machine includes cuts made for 
service installations, short main extensions and minor repair jobs, 
and the costs on this class of work may be of interest. These 
costs are, of course, considerably higher than straight pavement 
cutting, on account of the high proportion of moving and idle 
time. The compressor was in actual operation 58 per cent of the 
time that it was in the field. 


Pavement cutting Cost Analysis, Isolated Cuts: 


SR RN Le eck REN SHS See OR CR 1,559 
I I ai serine ces aicopsiecconesionss sisal Uae oie Mabie a Sicdschsiaocatia 11,155 
Square feet per cut.............. ebsiaaubddiieadsiimiemien ipikdespsicncliiclaig aac aae 7.15 
Cost per square foot: 

ERE Rt 7 RAR ce daa get ERT cet TSIEN sant tacidaaless $.059 
ec es onhapuae tense niemmaoes 023 
Fixed charges (basis 4 years operation) ..................-.c:...escccccceeeeee 029 

$.111 


Reporting costs of operation for three compressors of different 
makes and sizes on an hourly basis it appears that they are 
somewhat comparable, namely $1.095, $1.541 and $1.511 per hour. 
This charge includes operating expense (exclusive of operator's 
time) and maintenance expense. 


Pipe Pushers. 


Considerable experimental work has been done with pipe push- 
ers of various kinds and some success has been attained in their 
operation in particular cases. It has been found, however, that 
it is not practical to have a pusher with each crew which is liable 
to encounter jobs of a character adaptable to it, and it is not 
economical to send out the pusher to the individual jobs, conse- 
quently it has been found more advisable in regular operation to 
use the means at hand, which in some cases includes air power 
and driving the pipe with sledge hammers. 


Cranes. 

This type of equipment is very useful on large construction jobs. 
Capital investment, however, amounts to considerable, consequently 
for the average operating company it is undoubtedly cheaper to 
contract this class of work. 


USE OF FILM OIL IN WATER-SEALED HOLDER 
TO PROTECT PAINT 


Following are characteristics of the oil placed in three holder: 
during June, 1928. This oil was purchased from one of the 
prominent oil companies at ten cents a gallon. 


22.3° A.P. I. @ 60° 

Flash 310°F. 

Fire—355°F. 

Color Robinson 3 

Caustic—None 

Sulphate, Trace—Visc. @ 100°F. 96” 

Evaporation @ 100°F. for 24 hours in a container whos 

height was twice the width (approximate holder dimen- 

sions ) =.005. 

From the above mentioned specifications this oil is a cut between 

a lubricating and a fuel oil. The holders in which this oil was 
placed had been painted two years previous to its introduction 
A recent survey of these holders showed an absence of rust o! 
corrosion on the parts contacting with the oil and the paint 
appears to have been well preserved. However, portions of the 
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Fig. 1. Extra heavy welded service tee ready to 
be welded to main and to service pipe. 


Fig. 3. Service connection after being welded 
to main and prior to testing and tapping. 


holders which had been previously coated and not re-dipped for 
some time showed a tendency to dry up and scale off very rapidly, 
indicating that oil is not as good a preservative as two special 
preparations which are on the market. ‘This year it is contem- 
plated coating al! the holders with these preparations for compara- 
tive purposes, as the original idea of placing oil in the holders 
was not a protective measure but to prevent the gas from absorb- 
ing moisture. 


Another company reports the following: 


During 1928 a special preparation was used in the water-sealed 
holders to clean, preserve from corrosion, and paint them and has 
proven most satisfactory. The appearance is very good, present- 
ing a smooth, even, nearly black surface, that has not changed to 
any extent in over ten months time. The point that is the most 
favorable is that it takes effect at the water line and prevents corro- 
sion. In fact where cups were already showing signs of corrosion 
this oil seems to go under the rust and push it off, leaving a clean 
surface, except for the film of oil that remains on the surface. 


FITTINGS FOR SERVICE CONNECTIONS 


There is apparently a wide difference of opinion as to the best 
combination of fittings for service connections. 

Companies report as follows: 

1. “Screw fittings are not used in the installation of new serv- 
ices, except where a valve is installed at the curb and in this case, 
of course, a thread on the pipe at either side of this curb valve is 
necessary. With the exception of this, all joints are welded. 


Service connection being welded to 
main. 


Fig. 4. Service pipe and connection being tested 
with air pressure prior to tapping of main. 


“Special fittings made of extra heavy pipe are made up in our 
shop for use wherever fittings are necessary. These are carried 
on the service wagons in place of screw fittings and are used 
wherever a fitting is necessary. 


“The service pipe is welded to an extra heavy tee at the main. 
All joints in the service pipe are welded and a special welded 
fitting is used to connect the service to the service riser at the 
meter, after the service is assembled. 


“We are now buying plain end pipe, thus eliminating the waste 
caused by cutting off the threads and welding joints of service 
pipe together. Services, wherever possible, are entirely welded up 
and tested above ground before being placed in the ditch. In all 
cases, the service is air-tested before the main is tapped. 


“When we originally discontinued the use of service clamps at 
the main, we brazed the service connection onto the main. After 
following this practice for approximately one and one-half years, 
we found that a galvanic action is set up between the two differ- 
ent kinds of metal, i.e., bronze and steel. In some soils particu- 
larly, the galvanic action on the steel pipe and fittings was 
extremely damaging. (See Figure 7.) 


“In order to overcome this, we are now welding the connection 
at the main instead of brazing and while it was thought that the 
higher flame temperature required for welding might be danger- 
ous, we have experienced no trouble at all. Another advantage 
to welding in place of brazing is that the welder is not bothered 
by the fumes which are very objectionable when brazing is done. 


Fig. 5. Service connections at main after test- 
ing and tapping has been completed. 


“Tt is our firm belief that screw fittings should not be used 
whenever it is at all possible to substitute welded connections. It 
has been our experience with screw fittings that even though the 
joint holds perfectly tight when installed the pipe compound may 
later dry out, leaving leaks at the screw fittings. This, of course, 
is particularly dangerous where «a high pressure service under a 
building is involved. 

“Wherever service drips are necessary, we are installing a small 
torpedo-shaped drip, made of 2-inch pipe. This further elim- 
inates the use of screw fittings.” 

2. “Service connections are made on new mains with couplings 
welded to the main and two street ells. On existing steel mains 
the coupling is bronze, welded if a welder is available; otherwise 
a service clamp is used. On cast iron mains one of the street ells 
is screwed directly into the wall of the pipe. This connection is 
not entirely satisfactory and we have done some experimenting 
with other methods. One idea was to substitute a pipe bend 
instead of the use of street ells on new construction, welding the 
pipe bend directly to the main. ‘This proved satisfactory in serv- 
ice but was not used extensively on account of excessive installa- 
tion cost. Some services on high pressure lines have also been 
installed by welding the service pipe directly into the side of the 
main. ‘These services are now under observation to see if any 
objections develop to this method of connection. If not, it would 
appear to be a very desirable procedure, as it involves a minimum 
of expense and a minimum number of joints. 

3. “In new service construction, either braze or weld a recessed 
coupling into the main, then screw a street tee into the coupling, 
followed either by a street 45° or 90° ell, then run the service 
complete therefrom. ‘The service is then tested under 90 pounds 
air pressure for leaks, and if tight a hole of proper size is drilled 
through the street tee into the main. Thus a tight job is insured 
and it is installed in such a way that service and main can be 
converted to high pressure, as low and high pressure services are 
installed as above. 

“About the only exception to this installation is for services off 
of cast iron or wrought iron mains onto which a coupling cannot 
be welded or brazed. However, the above method can be applied 
when using service saddles for main connections. 


EXPANSION JOINTS ON WELDED LINES 


It seems to be the general practice of today not to install expan- 
sion joints, that is, a special fitting which has movable joints 
through stuffing boxes which in turn are packed. However, most 
companies are installing a coupling of the dresser type where a 
valve ‘installation is necessary. At this point one coupling may 
be installed on’ €ath -side of the valve or on one side only. This 
serves to remove some of'‘the stress of expansion and contraction 
as well as permitting easy removal,of the valve. 


CURB OR BLIND SERVICES TO VACANT PROPERTY 
AHEAD OF STREET IMPROVEMENTS 


Practice in this regard is governed to a great degree by the 
ordinances of the respective cities in which the several companies 
operate. It seems to be the general opinion that it is not good 
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Fig. 6. Service connection to main after protec- 
tive coating has been applied. 


practice financially or from an engineering standpoint to install 
curb services ahead of paving. 


It was the policy of one Company to install stub service to va- 
cant lots ahead of street paving, at company expense, by request 
of the city. Some 932 stubs were installed during a ten-year pav- 
ing program, of which about 50 per cent have been extended. 

Briefly the figures are as follows: 


932—stub services installed. 
461—Stub services not yet installed. 
14—-stub services removed. 
467—-stub services extended. 
322—-stub services not in position, making offsets necessary of 
an average of 16 ft. per service. 


Reviewing the above figures, 14 stubs have been cut off at mains 
as they never would be used, either because new services of larger 
size were needed, or, as in the case of corner lots, two stubs were 
installed, one on each street, and when one was extended, the 
other was of no further value. Maps are checked and any such 
stubs are cut off, to prevent leakage. 


Of the 467 stubs extended, 69 per cent were not in line with 
meter locations, making a total of 5100 feet of extra service pipe 
necessary as offsets. ‘These offsets are installed at company ex- 
pense, and are a source of possible trouble, through stoppage at 
corners, danger of trapping, and in case of trouble, difficulty of 
tracing offset services to main has been experienced. 


In many cases difficulty has been experienced in locating ends 
of stub services for extension, either because curb lines had not 
been established at time of stub installation or property lines were 
not accurately located, making correct mapping and subsequent 
locating of stubs impossible. 

Most paved streets are not very old before it is necessary to 
begin cutting them for repairs to existing pipes located thereunder, 
so cutting them for service installations is not so objectionable 
after a lapse of over a year. This is true especially where only 
a few vacant lots exist along streets newly paved. 


In order to avoid the necessity of installing stubs to lots in new 
subdivisions, either mains should be instailed in parking strip on 
each side or in alleys or easements through middle of blocks. 

Probably the best practice to avoid unnecessary expense in con- 
nection with stubbing lots, is to have the lot owner deposit with 
the company, say ten dollars, such deposit to be refunded at time 
of service extension, the company retaining 10 per cent per year 
for the years stub has not been extended. This not only will dis- 
courage the stubbing policy, but will compensate company for cost 
of installing stubs which may never be used. 


The advantages that stub services have is the fact that streets 
do not have to be cut in order to establish service and that it is 
possible for a service crew to extend them in less time than re- 
quired by new service. ‘These are more than offset by cost of 
installing unnecessary stubs, necessity of cutting off same, cost of 
installing stubs not extended after a reasonable period, which 
might as well be installed as new services when desired, and the 
danger of leakage through old stubs that are “‘lost.” 


The situation with respect to the extent of work necessary ahead 
of paving is dependent to a considerable degree on the attitude 
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Fig. 7. Service connections at main removed from service, showing 
corrosion due to electrolytic action between steel and bronze. 


of the municipality as to the cutting of new pavement. Where 
cuts are absolutely prohibited for a period of years it is obvious 
that some provision will have to be made for supplying prospec- 
tive customers in another way. However, if conditions are such 
that the policies can be based chiefly on economic consideration 
only a limited amount of such construction can be justified. The 
city oficials are inclined to take a liberal view, and while the ordi- 
nances specify that new pavement shall not be cut within two 
years except in case of “emergency,” this has been interpreted to 
include cuts made for the installation of gas and water services 
under the emergency provision. 


A consideration of the economic advisability of construction 
work ahead of hard surface depends principally on four factors, 
viz.: cost of the proposed installation, net saving to be made by 
reason of avoiding pavement cutting, rate of depreciation of the 
structure, and length of time the installation will remain idle. The 
first of these can be readily calculated. The net saving to be 
realized and the depreciation can be closely estimated, although 
the former involves some question of the future trend of labor 
and material prices and the possibility of development of more 
eficient methods. Chart No. 1 has been drawn up to indicate the 
relation of these three factors to the length of time in which the 
interest and depreciation on idle investment will equal the esti- 
mated saving. 


Analyzing the installation of curb services in this fashion we 
arrive at the following, using present day costs: 
Cost of curb service installation (average length 19 ft.).......... $5.50 


Cost of pavement cutting and replacement when service is 
installed from main after street is paved (average 1% 
cuts at $4.50) 


Cost of service offset (required when curb service is extended 3.60 


Difference between the above figures, representing the in- 
creased construction cost resulting from cutting the pave- 
ment and installing the service from the main rather than 
putting in curb service and extending when needed................ $3.15 


Maximum period which an average curb service can econom- 
ically remain idle: 


Ata per cent annual depreciation................:............................... 7 years 


FAS DOT COME QMMURE GODTOCIR ICI. n nc eincssinnceccc. cn csdenccccnscicesnnssncores 5 years 


The average idle time for curb services as shown by the ex- 
perience of the past fifteen years is about twenty-five years, where- 
as the above calculations show that the fixed charges on the idle 
investment will be greater than the saving after five to seven 
years. On account of this wide margin of loss shown on curb 
service installation these services have not been installed since 
1915, except to lots where construction was under way, and in 
rare instances to districts where it was practically certain that 
most of the lots would be occupied within three or four years. 


Even where the majority of the curb services are put in use 
within a few years the fact that a considerable percentage will 
never be used generally makes the entire installation unprofitable. 
As an example the following figures are given for a small district 
which probably holds the record for being built up the quickest of 
any addition of its character: 


Number of curb services installed...............................c...00000..000-2- 101 
ST MREIE N R N i bon, Ee ie re eee aN eA $657.24 
IE iiiiccictecicencil te 6.51 
Curb services extended: 
TT OB eB ESE ae 24 
He gs RES IS ASE Sa Se SO 30 
iii incised ini iisieasinsseatetinnadniamenonits 27 
Not in use (7 years after installation) ................................ 20 


At least 80 per cent of the curb services not yet extended will 
never be used either because their location is unsuitable or because 
large loads on some of the services have required more capacity. 
Assuming that the balance will be extended inside the following 
year we obtain the following figures: 


Interest and depreciation: 


1 year on 30 services................... PT SY Ra $ 15.62 
NS ES Can Oe ee ae a 8.33 
i nsinasintguininminntorensigninines 11.49 
ee i ica cinincitleahineenncthitinntttanninpeiny 8.91 
ata soccnteciheiietinsnatieniainamecdatvenipicion 11.40 
6 years on 4 services.......... EE Di Fae Ee 14.02 
SE Ee eee ee ee 16.73 
Interest 7 years, 100 per cent depreciation on 
a I ES ee Se ae Sa decid 156.66 $243.18 


Saving in hard surface expense by avoiding making of 


cuts (95 services, 1% cuts each, at $4.50) ~~ 641.25 
Cost of service offsets required when curb services are 
used (14% feet average length) ............-...................------2-< 413.2 
Difference between the above figures representing the 
saving in construction cost resulting from use of curb 
services rather than cutting pavement as needed.............. 223.00 
Net loss at the end of seven years................. aun Se 
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Chart No. 1] 


This figure is exclusive of any leakage or maintenance expense 
on the curb services, which items would tend to increase still 
further the loss on the installation. . The fact that installation of 
curb services in a district such as this where 75 per cent are put 
into use within two years is financially unprofitable is an indica- 
tion of the wide margin by which the savings in construction 
expense in the ordinary job done ahead of hard surface fail to 
meet the fixed charges on the idle investment. 


The installation of one curb service for each pair of. lots as has 
been suggested does not make the curb services profitable for the 
average condition, although it dees add four or five years to the 
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allowable average idle period. However, where it is advisable to 
make some such provision there would seem to be considerable 
merit in this plan on high pressure systems. The ultimate value 
of such installations on low pressure is rather doubtful in view 
of the difficulties which are experienced with long service offsets, 
particularly where it is dificult to obtain proper grade. 


USE OF STOP COCKS OR VALVES ON SERVICES 


The general practice of al! reporting companies is to install stop 
cocks at meter locations on all services. In addition to the above 
there are certain classes of services that require cocks or valves 
to be installed at the curb to comply with city fire ordinances. 
The installation of wheel valves for these is preferable due to the 
fact that it does not require a special wrench to operate them. 


RECONSTRUCTION OF MAIN AHEAD OF PAVING 


After summing up the reports on this subject it appears that 
the advantage and disadvantages of mains in parkways, streets 
and rights-of-way are evenly balanced. Each particular locality 
having certain obstacles to contend with which alter the type of 
construction. Inasmuch as the evidence presented is of such vary- 
ing character it does not seem just that this committee draw con- 
crete conclusions as to a standard practice to abide by in the 
future, therefere the respective reports will be included. 

Laying of mains ahead of paving is subject to the same eco- 
nomic considerations as the installation of curb services and the 
following data express the situation in this city: 


Cost of 1-inch main installation per foot.............. ER RC MoT .22 
Cost of 4-inch main installation per foot.................00.......0....-.... 90 
Cost of pavement cutting and repair per foot...................... alba 55 


Maximum period which a 1-inch main can economically remain 


idle: 
At 2 per cent yearly depreciation............................-cccccc00.---- 20 years 
At 5 per cent yearly depreciation............................ io ea ds 17 years 


Maximum period which a 4-inch main can economically remain 
BI ei tS Gea ni ee iene ee er eee Ae a a 


At 2 per cent yearly depreciation..................... iathsiiesantlisohciiic 7 years 
Aik 3 er CORR PORT Bo oovcssinibicncenreesisicitionn 5 years 


This indicates that the allowable average idle time on ordinary 
low pressure mains is approximately the same as for curb services; 
however, the actual idle time for main installations is considerably 
less than for curb services under the same conditions on account 
of the fact that it will be necessary to lay mains past some of the 
idle lots to reach customers on other lots. For instance, in the 
case of the particular addition which was cited in the discussion 
on curb services, all of the mains would have been required by 
the end of the third year and the average idle time of the mains 
laid ahead of hard surface was only approximately one year as 
compared to an average of about nine years for the curb services. 


In view of these conditions our practice is to install mains ahead 
of paving wherever indications point to a reasonable degree of 
building activity within the next few years. This covers practically 
all of the paving work now being done, with the exception of that 
in conection with real estate developments. In the latter case an 
effort is made to get the property developers to stand a part of 
the cost of the installation, either in the form of a direct payment 
of a part of the construction cost or as a guarantee of a minimum 
return on the investment. If this cannot be arranged mains are 
laid only where the location and physical features of the district 
are such that active building operations are reasonably certain. 


A problem which has arisen in recent years due to the street 
widening projects which are now being carried on and which 
appear likely to increase in number as time goes on presents the 
following: The particular difficulty is in connection with making 
provision for service on the opposite side of the street from the 
main. Where curb services already exist we have been extending 
these services to take care of prospective business, but when it is 
necessary to extend the curb services 20 or 25 feet it is often difh- 
cult to grade this extension and the balance of the service back to 
the main, especially if the offset runs against the grade, and in- 
stallation of a permanent drip may be unavoidable. The addi- 
tional length of service also cuts down the capacity and it may be 
necessary to abandon the service_and install larger pipes in some 
cases where the loads are large. In addition to these two points 
there is an uncertainty as to the physical condition of the old curb 
services, some of which have been in place for a considerable 
period of time. Examination of the end of the service can be made, 
of course, and it is possible to make some cuts in the hard surface 
and sample a few services at each location, but the expense in- 
volved in making a satisfactory examination of this kind adds a 
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further complication to a procedure which is already of doubtful 
expediency. 


In some cases where no curb services were in place we have 
laid stub mains into the parking strip, particularly in districts 
where future development was expected to be along commercial 
or industrial lines. This has the disadvantage of requiring a dupli- 
cation of existing mains as the business develops, and also requires 
an initial investment for stub mains which is as large as or larger 
than the ordinary investment for curb services ahead of paving 
jobs. On the other hand better provision is made in this way for 
loads larger than normal, which is a decided advantage where 
heating or industrial business may be expected. 


There has been a great deal of pavement laid in this city and 
vicinity recently covering only a part of the street area. In some 
cases only a center strip has been paved and in other instances 
both sides have been paved and the center graveled or left as a 
parkway. This has been of material assistance to the utilities 
affected and has avoided a considerable volume of construction 
work which would have been required otherwise. Although the 
paving was not done in this way for the benefit of the utilities, 
but rather as a means of reducing the expense to the property 
owners while the district was building up, the advantage to the 
utilities has now been recognized and the idea has even been 
carried to a further stage. In one case the City Water Bureau 
had no main in the street and laying of a main ahead of the paving 
was not justified by the prospective business. A four-foot strip 
was, therefore, left unpaved and when the need arises the water 
main will be laid in this location. This plan has been used in a 
number of cases for the benefit of the Water Bureau and after 
the idea gets better established the other utilities will probably be 
able to take advantage of it. 


It is my opinion that arrangements such as those mentioned in 
the preceding paragraph offer the most promising means of reduc- 
ing the amount of construction work required ahead of hard sur- 
face. It is generally true that if a street is not sufficiently built 
up to support gas or water mains paving of a part of the street 
only will be adequate to handle the trafic. There seems to be a 
general tendency to lay out wider streets and this will have some 
effect in encouraging the paving of portions of the street rather 
than the full width, because of the expense of the full pavement. 


The procedure of two cities both require that permits be secured 
for disturbing streets before work is done, the attitude of the 
former being friendly, while the attitude of the latter is more or 
less unfriendly. As soon as the ditch has been backfilled, the city 
is notified and they either repair surface or maintain street until 
permanent repair is made. In the latter the utility maintains 
street surface until a permanent repair is made. The first prac- 
tice seems to work out best, both for the city as well as the utility, 
as the utility is billed once a month for streets cut that month on 
a flat rate basis, depending on the type of pavement cut. This 
permits the closing of jobs on time and eliminates street main- 
tenance costs, which is certainly an advantage. Also, as the city 
does all the patching, there can be no complaint as to the quality 
of the work, provided there is no settlement caused by inferior 
backfilling. 


Both cities allow inferior emergency backfilling in case of urgent 
work without first obtaining permits, provided, of course, the 
work is not on an important street. 


The other phase of the problem is how the utility, city and con- 
tractor tie in on streets which are to be improved. 


It is generally the policy of the local division to make necessary 
improvements to existing underground structures prior to street 
paving. Upon receipt of information from City Engineer’s ofhce 
that a certain street is to be paved, the maps are checked for old 
and small mains and services, which should be renewed or re- 
placed, and for possible new work for improvement of service 
such as larger mains, high pressure mains or whatever is neces- 
sary to place the equipment in good condition. The idea being 
to eliminate unnecessary cutting of a newly paved street and to 
hasten installation of necessary improvements. 


Locally the contractor is not under bond to the city for protection 
of public utilities, but is only under bond for fulfillment of his 
contract with the city with the possible exception of special struc- 
tures, such as rebuilding bridges. However, the contractor is 
expected to have included in his bid enough to compensate him- 
self for cost of temporary cutting of services, but not for lowering 
of services or mains. 


In other words, work which will be of benefit to contractor is 
to be paid for by him, but work which will be beneficial to the 
city generally is paid for by the utility. 
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It is the local practice to locate mains and services for the con- 
tractor, with the understanding that damage caused by the latter’s 
carelessness shall be paid for by him. 

All permits in connection with work on services or mains in 
way of contractors are granted by the city, as they control the 
work on the streets at all times. Any mains or services in way of 
contractor are to be referred to city by him and then the city 
notifies the utility. On small jobs the contractor and utility deal 
directly. In other words, the street is not turned over to the 
contractor as a whole, and any work he requires of the utility is 
properly handled through the City Engineer’s office. 

There seems to be a very widely diversified practice as to the 
liability for the damaging of mains and services by contractors. 
Several companies reporting assume the cost of repairing mains 
and services which have been thus damaged. It has been the 
practice in several instances where it was necessary to cut the 
services and mains for the installation of trunk sewers previous to 
the paving, that the contractor stand the cost of this work. It also 
seems to be the opinion of the several city governments operaing 
that the contractor performing the work is bonded to the city to 
protects its rights, but this does not cover the utilities operating there. 

Permits are always issued to perform any work within the street 
even though a contractor has a certain street closed for resurfac- 
ing. One company reporting on the above states that permits 
are granted by the city for private as well as public contracts. 
As soon as the contract is let the street to be improved is under 
the contractor’s control and it is up to the utilities to co-operate 
with the contractor. It seems that from the information obtained 
to date that serious thought should be given to the future locations 
wherein mains are to be placed so that when it becomes necessary 
to resurface the streets that the companies will not be subject to 
the expense at the hands of the contractors. 


Most members of the committee are of the opinion that mains 
should be laid in parkways which are located just back of the curb 
and rights-of-way in the rear of properties. If the mains are to be 
laid in the parkways it will necessitate double mains with short 
services, whereas, if they are laid in rights-of-way in the rear of 
the property it will necessitate one main with long services. At 
the present time the installation of mains in new subdivisions are 
practically all contemplated to be laid in rights-of-way. If the 
subdivisions have the appearance of immediately being built up, 
all mains are run at one time. If not, stub mains are placed at 
the intersecting streets previous to the time of paving, then the 
mains extended as the building demands. 


INJECTION OF OIL AND STEAM INTO DISTRIBUTION 
SYSTEM 


This practice was reported last year by the Los Angeles Gas 
and Electric Corp. (P.C.G.A., Vol. 19, p. 463), the procedure at 
that time being to inject oil with natural gas. 

On January 10, 1929, the procedure was again changed. It was 
discovered that the oil tended to clog the cloth filters installed to 
contro! dust, in that a film of oil-saturated dust would collect on 
the outside of the filter and retard flow. Accordingly, oil was 
discontinued and water only injected at the rate of about 0.25 lbs. 
per 1,000 cu. ft. gas. This latter procedure is still being followed 
at the date of writing (May, 1929). 


Dust 

The dust situation, while very serious for a few months, was 
brought under control by means of dust filters designed and per- 
fected by the Gas Distribution Department. The quantities re- 
moved were as follows: 


pe. s. Sear, we yomeery 1, 1986..........250........ 17,830 Ibs. 
During January, 1928............. ARS ce <A LEE iL aR 764 Ibs. 
a Ei ssa oniundebinin 762 Ibs. 
a BG aE RRC I ceed a ee NESE NPR BE es Se 420 Ibs. 
I i aleatadialisoen ntlnpmndiegsioibes 224 Ibs. 
I I i a amemtceninonan LS Ea ARTO —. 


Since this latter date, virtually no dust has been encountered. 


This dust varies in composition, but would average about 80 
per cent from iron oxide and 20 per cent fine sand and clay. It is 
very fine, to the extent that 20-25 per cent will pass through a 200- 
mesh sieve, and particles smaller than a normal blood corpuscle 
have been seen microscopically in large numbers. 

The disappearance of this dust is probably due to the removal 
of all that was formed and liberated, while under the present con- 
dition of natural gas distribution no more corrosion or dust occurs. 


Meters 

There has been a decided increase in fast meters since the 
advent of natural gas, indicating that the gas has absorbed oil 
from the diaphragms and caused them to shrink. 
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Below are figures comparing the year 1926 (a mixed gas year) 
with 1928 (a “dry” natural gas year). 


GAS METER TESTS 
Removed from service and tested in Gas Meter Repair Shop. 
1926 ———— ——- 1928 ——_——_- 
Slow Fast Slow Fast 
15,356 16,839 $680 41,249 
It might be pointed out that we test meters only after six years 
of service, so that none of these meters tested in 1928 had been on 
natural gas service during the entire six-year period. If so the con- 
dition might be still more aggravated. 


Service Clamps, Regulators, Etc. 

Since natural gas service the leakage survey has disclosed the 
following: 

Packing on valve stems tends to dry out to the extent that 60 
per cent were found to be leaking badly. A metallic (shredded 
lead) packing is now used. 

Service clamps with other than lead gaskets were found leaking 
to the extent of 53.9 per cent. 

House regulators tend to leak through the vent to an extent far 
greater than ever experienced prior to January, 1927. 


Standard Units and Ratios for 
Distribution Accounting* 


HIS committee has endeavored to set up and define definite 

“units and ratios’ which may be used in measuring operat- 

ing practice and which may be especially helpful to the 
engineer in analyzing and controlling expenses. 

In distribution practice, the work performed by the various 
utilities is identical, but it is most difhcult to make comparisons due 
to dissimilar interpretations of the nature of the work being per- 
formed under any particular account. It is with this thought in 
mind that the “factors” to follow should 
be established, in order that all compa- 
nies may be on a common ground. 


It may be that some of us are a little 
too complacent with the results which we 
are obtaining, but should we make com- 
parisons with other companies which are 
operating under similar conditions we 
might find that we are not doing so well 
as they are. If such is the case, it would 
be a high sign to the superintendent or 
engineer to gather in his loose ends and 
to strive for better results. 


For the sake of discussion, let us as- 
sume that there exists among gas cor- 
porations the keen competition that pre- 
vails in other industrial endeavors. 
Would we not strive to familiarize our- 
selves with the methods, statistics and 
general status of our competitors?  In- 
deed, we would want to know every little detail of their activities, 
so as to determine, by comparison, our own relative position. 

We may then conclude, without any fear of contradiction, that 
the immediate benefit to the gas industry in general lies in making 
comparisons among companies operating on similar bases and 
along parallel channels. This procedure will also enable us to 
detect any discrepancies which have not yet come under notice, but 
which are actually handicapping the efhciency of our respective 
operations. 

However, as already pointed out, the paramount advantage of 
making inter-company comparisons is that we shall be literally 
shown our actual standing as contrasted with our accepted con- 
ceptions. This is a consideration that deserves our immediate 
attention, for, without a doubt, our resultant discoveries will serve 
as a means of promoting and improving the service in which we 
are engaged. 

We believe the necessity for “units and ratios’ is obvious, and 
respectfully submit them for your consideration. 


E. G. Campbell, 


Chairman 


*E. G. Campbell, Chairman, Pacific Gas and Electric Co.; C. E. Niederer, 
Portland Gas and Coke Company; K. B. Anderson, Southern California Gas 
Company; F. 5. Honberger, Southern California Gas Company; R. W. Bailey, 
Southern California Gas Company; C. H. Webber, The Tucson Gas, Electric 
Light and Power Company; Wm. C. F. West, Los Angeles Gas and Electric Cor- 
poration: D. H. Perkins, San Diego Consolidated Gas and Electric Company: 
Geo. Wehrle, Public Service Company of Colorado; W. F. Pape, Pacific Gas and 


Electric Company. 


OPERATING ACCOUNTS 
Sub-Accounts and Definitions 
Cost—Labor, Material, Auto Expense, Tool Expense, Stores Ex- 
pense. 
Unit Costs—As shown for each subdivision. 


Consumers’ Meters 
Unit Cost—Per Meter. 
1. Setting (In location where meter has previously set). 
2 Changes (Due to company reports). 
3. Changes (Due to customers’ complaints). 
4. Changes (Due to old age). 
5. Change of position for all reasons. 
6. Removals. 
7. Locks and Unlocks or Turn-ons and Turn-offs. 
8. Testing (On consumers’ premises). 
9. Tracers (To correct locations or addresses). 


Consumers’ Regulators 

Unit Cost—Per Regulator. 
Setting (In location where regulator has previously set). 
Changes (Due to company reports). 
Changes (Due to customers’ complaints). 
Change of position for all reasons. 
Removals. 
Testing (On consumers’ premises). 

Unit Cost—Per Service or Consumers Affected. 

1. Complaints on Utility Equipment (Cleaning services, setting 
and removing pressure gauges). 

2. Complaints on Consumers’ Equipment (Adjusting appliances 
and inspection for leaks). 

3. Complaints on Consumers’ Equipment (Cleaning house- 
lines). 

4. Cleaning Services (Setting and removing pressure gauges 
due to regular company inspections). 

5. Adjusting Appliances (Due to regular company inspections). 
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Inspections in Field 

1. Operation of District Meters. 

2. Operation of District Regulators. 

3. Pumping Drips. 

4. Prospecting for Leaks on Overhead System (Risers, service 
cocks, meters and regulators). 

5. Prospecting for Leaks on Underground System (Mains, and 
services). 


Miscellaneous Expense 

1. Tools (Small hand tools easily lost or worn out, expectant 
life less than one year). 

2. Holiday, Vacation, and Sick Leave Allowance (Operating 
men only). 


MAINTENANCE ACCOUNTS 
Sub-Accounts and Definitions 


Cost—Labor, Material, Auto Expense, Tool Expense, and Stores 
Expense. 

Mains 

Definition (For discussion) 

Maintenance of mains should include: 

. Regasketing, oiling valves. 

2. Repainting and/or re-wrapping mains. 

3. Replacement or repairs of valves, drips and fittings. 

4. Replacement of 100 ft. or less of continuous length of main 
when the new pipe is the same size and type as the old. 

5. Installation of leak clamps, dresser couplings, clamps, nip- 
ples, smali fittings and paint, when made in connection with other 
repairs. 

6. Removal or abandonment of old mains retired or replaced 
when a capital adjustment is made. 

7. Tieing over services to new mains when replacing old mains. 

8. Installation and removal of temporary by-pass to maintain 
service during replacement construction. 

9. Relocating or changing the grade of mains. 

Sub-Accounts: Costs on high and low pressure mains should be 
kept separate. (Low pressure mains should be considered as mains 
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supplying house meters directly without house regulators. High 
pressure mains should include all mains supplying house meters 
through house regulators. ) 

1. Replacement of Mains. (See No. 4 under definition above. 


2. Relocating or Changing Grade of Mains because of street 
work on other public improvements. 


3. All maintenance not included in No. 1 or No. 2 above. 


Services 


Definition (For discussion) 

Maintenance of services should include: 

1. Repainting and/or re-wrapping services. 
2. Replacement of valves, drips and fittings. 


3. Replacement of one-half or less of a service when the new 
pipe is the same size and type as the old. 


4. Installation of leak clamps, dresser couplings, clamps, nip- 
ples, small fittings and paint, when made in connection with other 
repairs. 

§ Removal or abandonment of old services retired or replaced 
when a capital adjustment is made. 

6. Relocating or changing the grade of services. 

Sub-Accounts: Cost of high and low pressure services should 
be kept separate. 


1. Relocating or Changing Grade of Services because of street 
work or other public improvements. 


2. All maintenance not included in No. 1 above. 


Meters: Sub-Accounts 

1. Positive Meters (According to size and type by class of 
repair if possible). 

2. Differential Recording Gauges (Keep field and shop main- 
tenance separate). 

3. Orifice Meter Set-Ups (According to size). 


Regulators: Sub-Accounts 


1. Consumers’ Regulators 
2. District Regulators. 


GAS DISTRIBUTION STATISTICS 


Gas Sendout. 

Gas Accounted for. 

Gas Unaccounted for. 

Peak Day Output. 

Peak Hour Output. 

Number of Consumers per Mile of Main (Mean). 
Gas Sold per Active Meter (Mean). 

Gas Sold per Mile of Main (Mean). 


Miles of Main. 
A. High Pressure. 
B. Low Pressure. 


10. Miles of Services. 

11. Number of Active Services. 

12. Number of Inactive Services. 

13. Number of Active Meters. 

14. Number of Inactive Meters. 

15. Customers’ Complaints per 1000 Consumers. 

16. Unaccounted-for Gas in Per Cent of Sendout (per year). 

17. Unaccounted-for Gas per Mile of Main. 

18. Unaccounted-for Gas per Mile of Main Including Services. 

(Both reduced to a 3-inch basis. ) 

19. Unaccounted-for Gas per Mile of Main (including services 

and meters. ) 
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A. Mains and services to be reduced to a 3-inch diameter 
basis, including actual meter saturation per mile of main as ex- 
isting in each company or individual district as, average number 
of meters per mile plus miles of main. 


The last item mentioned is included in order to bring it before 
the General Committee for discussion. Our problem is to get an 
over-all picture of “Unaccounted-for Gas’ and not underground 
leakage alone. In view of the fact that meters and their connec- 
tions are responsible for a portion of our losses, it follows then 
they should be used as a factor. However, I personally feel that 
for comparative purposes this method would put all utilities on 
an equal basis. 
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The Pressure Regulator* 


HE gas regulator is an appurtenance which has been 

familiar to the gas industry for many years, and yet in all 

this time almost no reliable information has been collected 
and compiled in regard to its capacity and performance. 


Manufacturers have given capacity ratings in their catalogs, but 
their figures do not seem to check with capacities found under 
actual working conditions. 


Different gas companies have conducted series of tests from time 
to time, but in most instances these tests 
were based on their own particular work- 
ing conditions and were, therefore, not a 
suitable basis for capacity to submit for 
the use of the industry at large. 


There is need for definite information 
of such a nature that regulators can be 
selected on some sound engineering basis 
for size and type to meet pre-determined 
field conditions. ‘This practice is now 
followed with pipe valves and meters, 
but regulators are usually selected by the 
size of the pipe; if 8-inch pipe is used, an 
8-inch regulator will be used. Quite fre- 
quently the regulator is much too large, 
and in such cases difhculty invariably 
follows, as will be explained. Infre- 
quently does it occur that a regulator is 
too small, 


R. C. Boughton 


Chairman 


With the information now available, 
it is hardly possible to calculate the necessary factors which 
influence the selection of a regulator for any given set of condi- 
tions. It was therefore necessary to create the working conditions 
and by cut and try methods determine the size of regulator best 
suited to meet them. This is the basis upon which this Committee 
proceeded, and some data is ready. 


However, before giving details of testing and the results 
obtained, it seems well to give some analytical consideration to the 
regulator, itself: what it is, how does it operate, how is it applied 
to gas distribution, and what influence does it have on the evolution 
and the development of high pressure gas distribution? 


First, a regulator is a reducing valve of particular type, designed 
to meet the needs of the gas industry. Many other industries 
utilize such valves for operation on steam and water lines; how- 
ever, in other industries the reducing valves are not required to 
shut off mainline pressures and consequently they give little or no 
trouble. The gas regulator, however, in addition to being an 
automatic reducing valve must also be an automatic stop. valve, 
for when there is no consumption of gas the high pressure in the 
mainline must be closed out completely. Furthermore, the gas 
regulator is controlling a gaseous fluid which is contaminated with 
scale, rust, and sand; whereas the reducing valve in power plant 
or pumping station is controlling a fluid which is not contaminated 
originally or is filtered by suitable means and possesses such inher- 
ent properties that valves and seats are usually washed clean. 
Consequently the gas regulator, although designed primarily as a 
reducing valve, must also function as a stop valve and must operate 
in both cases satisfactorily under adverse conditions not usually 
taken care of in application. 


A gas regulator follows very closely the conventional design for 
all reducing valves—in principle they are the same. There is a 
balanced valve through which high pressure gas is allowed to 
expand and reduce to a lower pressure. The valve is opened and 
closed by the movement of a weighted, flexible diaphragm. The 
diaphragm is enclosed in a chamber in such manner that the 
reduced (gauge) pressure can act on one side of it in opposition to 
the weights on the other. 


When a regulator is ready for operation but gas has not been 
turned on, there is no pressure acting on the diaphragm in oppo- 
sition to the weights... Consequently the valve is forced to a posi- 
tion of maximum opening. When gas is turned on there will be 
free flow through the valve until a pressure has been built up which 
will raise the weights, and the valve will then be closed and flow 
will cease. The regulator under these circumstances is acting as 
a stop valve. Now, if a valve is opened somewhere downstream, 
causing a demand on the regulator, the pressure under the dia- 
phragm will be lowered. The weights will come down and open 
the valve. When the valve has found a position which will just 
supply the demand and keep the pressure under the diaphragm so 


*Report of Committee on Gas Regulator Tests and Performances: R. C. 
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that the force created will just exactly counterbalance the force 
created by the weights in opposite direction, then the valve will 
become stationary and the regulator will be in a state of equilib- 
rium. Should the pressure on the upstream side change, the gas 
will then expand through the valve at a more rapid rate, and there 
would be a pressure built up on the downstream side. Conse- 
quently the force of pressure would become greater than the force 
of weight, and the diaphragm would rise a little, closing the valve 
correspondingly. ‘The regulator would assume a new state of 
equilibrium, but with the valve in a position to meet the new 
conditions of demand. 


Suppose, now, the inlet pressure to be invariable. The regulator 
is in a state of equilibrium to meet a certain demand. The demand 
is increased, and as a result the-gas cannot expand through the 
valve at a rate fast enough to supply the new quantity of gas re- 
quired and at the same time maintain a pressure under the dia- 
phragm which will exactly counterbalance the weight. A drop in 
outlet pressure will result. The weight will fall and a new posi- 
tion for the valve will be created where it can meet the new con- 
ditions. The regulator must cope with varying inlet pressures and 
varying outlet demands; consequently it can be seen that a constant 
or fixed outlet pressure is a practical impossibility. 


Outlet pressure must vary, otherwise there would be no means 
of controlling the diaphragm and, through it, the valve. The 
limits between which the outlet pressure varies determine the sensi- 
tivity of the regulator. The action is graphically represented in 
Figure 1. 


Minimm rarme 
of regulation 


Set pressure. — - 


TIME 


Fig 1. 


When the outlet pressure is above the set pressure line, the dia- 
phragm will rise, closing the valve-opening slightly. When it is 
below the set pressure line the diaphragm will fall, opening the 
valve slightly. The valve, due to varying conditions of inlet pres- 
sure and outlet demands, is in a state of continuous motion. 


It is easy to see that if a regulator is too large, a very smal! 
opening of valve will allow enough gas to expand through to meet 
a proportionately small demand. Motion of the valve will cause 
it to strike the seat on downward stroke, and we now have a con- 
dition known as “chattering.” For a regulator to operate satis- 
factorily, the valve must rise clear of the seat and float freely. 


If a regulator is too small the valve will rise from the seat until 
the capacity of the valve orifice is reached, and regulation will 
cease. The free passage of gas through the ring of escape, be- 
tween the valve and seat must be less than the free passage 
through the seat orifice. 

Reasons have now been established why, in the data we should 
have concerning regulators, minimum as well as maximum capaci- 
ties should be given. 


Considering, again, the force exerted by the pressure under the 
diaphragm as being exactly equal to the force in the opposite direc- 
tion exerted by the weight when the valve is stationary, then what 
happens when the demand ceases on the downstream side? The 
regulator is going to automatically change from a reducing to a 
stop valve. If the demand is such that the valve has been occupy- 
ing a position about half way in its normal range of travel, and 
the demand is suddenly shut off, a certain excess amount of gas 
will expand through the valve opening during the interval of 
closing and will cause the outlet pressure to go higher than the 
upper limit of variation. This is one condition of build-up. It is 
purely an operating condition, and should have no bearing on 
deciding the merits of a regulator. 


Suppose, however, the demand is cut off gradually, as it would 
be under actual working conditions in most cases, and the regu- 
lator closes at exactly the upper limit of outlet pressure varia- 
tion. The force exerted by the pressure in opposition to the weight 
is only slightly greater. Consequently the crushing force causing 
the valve to contact the valve-seat is equal only to the differentia! 
between the two opposing forces acting on the diaphragm. 


It is common knowledge that to tightly close a globe valve, even 
if of balanced type, against a high inlet pressure, hundreds of 
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pounds of force. must be applied. The means of application is 
afforded by a threaded stem, which is in every sense of the term 
a jackscrew. ‘How, then, can it be expected to close a valve similar 
in proportions with respect to design against high pressure with a 
very small force such as the differential between the forces acting 
on the diaphragm? Most regulators with metal valves and seats 
will not close completely, even after the outlet pressure builds 
considerably above the upper limit of variation. Under this con- 
dition unless relief is afforded by pop valve or other means, dia- 
phragms are often ruptured. 


Regulators which are supposed to act as positive stop valves 
are usually provided with soft seats of rubber, leather, or other 
elastic material. The valve can press in, forming an indentation, 
and the area of the sharp edge of the valve is so proportionately 
small that high unit crushing pressures can be obtained. How- 
ever, even with these advantages of design, most regulators re- 
quire a build-up over the upper limit of outlet pressure to close 
tightly. A grain of sand or a flake of scale between the valve 
and seat will force the outlet pressure higher, and for this 
reason it is the opinion of this Committee that good practice re- 
quires a screen or dust trap upstream in the installation of every 
regulator. 


Reasons have now been established why data should be made 
available on closing or lock-up pressures. If the outlet pressure 
builds, it means a hazard for the gas consumer. The closer lock- 
up pressure is to the upper limit of variation, the better will be 
the service rendered. 


Regulators are applied to gas distribution as district governors 
and as service regulators. The former are for reducing large quan- 
tities of gas from reinforcing lines to distributing systems in great 
expanses of territory. The latter are for reducing small volumes 
of gas from high pressure lines to individual consumers. 


It is not apropos to discuss the merits of the different types of 
gas distribution, but this can be stated: The present status of high 
pressure gas distribution has been reached solely through the 
merits of pressure-reducing appurtenances, and the future, which 
indicates the utilization of even higher pressures, is absolutely 


dependent upon their improvement. 
It is invariably true that poor pressure complaints are less 
numerous in territory served with low pressure gas. In high 


pressure territories the consumer, on releasing gas for utiliza- 
tion, encounters a flare. This is caused by the sudden release 
of built-up pressure in house lines. After the flare has subsided the 
consumer, observing normal pressure, firmly believes it is lower 
than it should be; consequently a costly and unrectifiable complaint 
results. 


It has been further observed that poor pressure complaints are 
more the result of variation, rather than poor pressure. If the 
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Data from tests on service regulator capacities. 


Fig. 3. 


flow is uniform, there is no complaint. If such is not the case, 
why, then can some utilities serve distribution pressures as low as 
3-inch water column? 


The service regulator is but a modification of the governor. It 
does not have a balanced valve, as a rule, but in other respects 
the design is similar. It operates on practically the same principles. 


Until all is known about the valves we are using for gas pres- 
sure reduction, there is little hope for improvement; therefore 
this Committee has taken the liberty to present the preceding dis- 
cussion in addition to the following data observed in tests. 


For testing district governors a set-up was made at the gas 
works of the Los Angeles Gas and Electric Corporation where a 
large volume of high pressure gas was available. A connection 
was made to a 12-inch high pressure line carrying natural gas 
at 180 pounds’ pressure. The gas was taken off through a regu- 
lator, and following this there was about 150 feet of 6-inch 
pipe; then the necessary valves and flanges for installing the 
regulator to be tested; then a connection back into an orific 
meter. From the orifice meter the gas was allowed to go either 
into a holder or high pressure plant line. 


Tests were made on a 2-inch new style EMCO regulator with 
1%-inch diameter valves, high pressure inlet and high pressure 
outlet; also on a 4-inch EMCO regulator, old style, with 2-inch 
diameter valves, high pressure inlet and high pressure outlet. Othe: 
tests are now being made but will not be completed in time fo: 
this report. 


Data on capacities found in the tests are given in Fig. 3 and 
Fig. 4. 


Other information was gathered from the tests. It was found 
that capacity changed when the amount of valve travel was 
changed, and this should be standardized. 


It is recommended that all tests for capacity be made without 
restricting the movement of the valves. Some of the capacity fig- 
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ures available have been obtained by blocking the valves open to 
a certain point in their range of travel and measuring the amount 
of gas passing through under these conditions. This prevents 
regulation and does not have direct bearing on the capacity of the 
regulation while it is actually functioning as a reducing valve. 

Further, considering that a regulator must not only supply a. 
maximum demand with good regulation but also a minimum 
during off-peak hours, then the minimum capacity for different 
inlet and outlet pressures, as shown in the sample data sheets, 
should be included. 

Many of the capacity tables show the cubic feet of gas passed 
in terms of outlet pressures. It is recommended that all capacities 
be given to a base of 30 inches of mercury and 60 degrees F. 

Tests also were run on service regulators, and the information 
obtained is given in Fig. 2 and Fig. 3, mentioned earlier. 

It was found that the outlet pressure increased as the inlet pres- 
sure increased, and also that lock-up pressure increased as inlet 
pressure increased. This is mostly due to the unbalanced control 
valve, but no doubt is partly due to the different amounts of 
energy stored in the spring at different positions. 

From the record of the performances in these tests, it can 
be seen that a vast amount of work will be involved before neces- 
sary data are completed for the usual sizes of regulators used. 
Undoubtedly there is at least six months’ steady work; cunse- 
quently it is recommended that this Committee be continued for 
the ensuing year; and that, in addition to such tests as it may 
see fit to conduct, gas regulator and service regulator manufac- 
turers be persuaded to perform tests on their own products, and 
that such work be carried on under the supervision of representa- 
tives of the Pacific Coast Gas Association. 


Adapting Appliances to a Change 
in Heating Value* 


HE Committee on Customers Service, at the suggestion of 

the Distribution Committee, has directed its year’s activity 

to a study of adjustment of customers’ appliances to meet 
changes in calorific value of gas supplied. Committee members 
were selected from Companies who have had experience as fol- 
lows: 

Company “A”—Change from 400 B.t.u. to 1050 B.t.u. 

Company “B’’—Change from 750 B.t.u. to 1070 B.t.u. 

Company “C’—Change from 850 B.t.u. 
to 1120 B.t.u. 

Company “D’’—Change contemplated 
from 550 B.t.u. to 710 B.t.u., and from 
550 B.t.u. to approximately 1100 B.t.u. 

From information gathered from these 
companies, the Committee has endeavored 
to set up a procedure to guide the Utili- 
zation Departments of Companies who 
make a change in the calorific value of 
gas. 

Preliminary Work 

One of the most important tasks to be 
performed prior to changing of gas qual- 
ity is the task of informing and educat- 
ing the customers. Rate changes are 
usually effected with a change in gas and 
unless due publicity is given to the ad- 
vantages of natural gas, there is apt to 
be an unfavorable reaction to the rate 
change. Newspaper advertising should set forth the advantages 
to the community as a whole by the industrial use of this new, 
cheap, smokeless fuel. Domestic customers should be cautioned 
about use of space heaters, water heaters and gas ovens between 
the time the gas is changed and the time these appliances are 
adjusted. 

This advertising campaign will not only serve to make the 
public‘gas minded,” but will also have a tendency to avert un- 
favorable editorial comment by bringing a background of facts to 
the direct attention of those who shape editorial policies. 

It is also recommended that a pamphlet or booklet describing 
the proper care, use and adjustment of domestic appliances be 
listributed to all customers, either by mail or Company collector, 
immediately after the gas has been changed. 

The preliminary work to be done on the distribution system 
will depend upon the methods to be used in turning in the new 
gas. If the system is to be changed over in sections, the necessary 
‘uts must be made in mains. This method of changing over in 


A. R. Bailey, 
Chairman 


‘Report of Customers’ Service Committee: A. R. Bailey, Cha irman, L.A.G.&E. 
orp.; W. F. Brandt, L.A.G.&E. Corp.; W. W. Fitkin, So. Counties Gas Co.; 
V. F. Pape, P.G.&E. Co.; Geo. Wehrle, P.S. Co. of Colo. 
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sections is probably more expensive but has a decided advantage 
in that the customer does not have to wait as long for an appli- 
ance adjustment. It is particularly recommended that the system 
be changed over in sections when the change in calorific value is 
greater than 300 B.t.u. 

Some companies have made a preliminary survey of all appli- 
ances before changing the gas. While this has some advantages, 
it is not generally believed that this additional expense is justified 
as most domestic appliances may be properly adjusted by a well 
equipped man without his having prior knowledge as to what 
appliances are on the premises. 


Training of Appliance Men 


Prior to the turning in of natural gas a force of men must be 
built up to do the appliance adjusting work. 

It is usually impossible to hire a large number of experieneed 
gas men capable of satisfactorily adjusting all kinds of appli- 
ances, as no such large number of capable, experienced men are 
available. Usually there are a few “floaters” looking for work 
who have at some time or other woiked for some gas Company. 
In most cases, these men have undesirable characteristics, or they 
would not be out of employment. 

It is, therefore, better as a whole to hire “green ‘men,’ who have 
desirable characteristics such as neat appearance, reasonable edu- 
cation, pleasing personality and train them for the work to be per- 
formed. 

As a training, it is recommended that these men first be sent 
out as fitter’s helpers, or helpers to complaint men for a period of 
about two weeks. This enables the new man to become familiar 
with the various tools and fittings used in appliance work. 

The new man should next be put through a training school 
which the Company has established at its Utilization Department. 
This school should have representative types of all domestic ap- 
pliances and cut-away models of automatic controls. The school 
should be in charge of an instructor who is not only an expert 
appliance man but who also has the faculty of imparting his 
knowledge. 

The appliances must be connected in such a manner that normal 
troubles such as stopped services and house piping, faulty meters 
and regulators, and all problems common to fitters and trouble 
men may be simulated. 

In this way, a man may receive as much varied practical ex- 
perience as would normally be obtained in several months of 
routine work. 

During this schooling, the instructor must also coach the student 
in public relations and customer contact. 

Following this schooling, the student should again be sent out 
with a complaint man for several days during which time the 
student is to do all the work, the regular employee merely guid- 
ing him in his efforts. 

The total length of time for training of a new man by this 


method will take one month’s time. 


Office Detail 

After the work of adjusting customers’ appliances has started, 
it will be necessary to have a clerk or two to keep such records 
as are necessary. 

A small scale map of the system should be kept and as each 
street is completed, it should be inked off in colored ink so that 
the progress of the work may be readily noted. A weekly pro- 
gress report should also be kept of each crew showing by days 
the number of various kinds of appliances adjusted, number of 
“not homes,” number of men in field, a segregation of consumers’ 
attitude and the average number of premises completed per man 
per day. (See Form No. 1.) 

Regardless of the style of form used by the appliance men in the 
field, they should be given an order for each customer and not 
allowed to issue their own orders in the field. Probably the 
simplest manner of handling this will be to have the orders run 
through the addressograph department. In this way an order will 
be received for each customer and lessen the possibility of missing 
any. These orders should then be routed up in the ofhee and 
issued as needed to the men in charge of each crew. 

When these orders have been completed in the field, they should 
be turned back to the ofhce where the information may be <abu- 
lated. Such information as dangerous appliances, or new ap- 
pliance prospects should be immediately turned over -to the proper 
department. 

The clerk should tabulate a daily record of each man’s produc- 
tion for the foreman’s information. 


Forms To Be Used 


The form used by appliance adjusters in the field should be as 
simple as possible and still contain all desired information. A 
detailed report should be made of all adjustments made so that in 
case of future difhculty it will be known just what work was done. 
(See Form No. 2.) 
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A form must be provided to be used where the customer is not 


at home. (See Form No. 3.) 


A weekly recapitulation of each team should be kept by the 
(Form No. 1.) 


clerk in the Office. 


Field Organization 


It is recomended that the number of appliance men engaged in 
house appliance adjustments be not less than one man per thou- 


sand active consumers. 


These men should be divided 
“Captain” or Inspector in charge of each crew. 
that the number of men in each crew be not more than twelve and 
With a large number of men, the “Team Captain’’ 


perferably ten. 


into teams or crews with a 
It is recommended 


cannot give each man’s work the proper amount of supervision. 


TEE Gas COMPASHY 
Dist nct No 
Gas Appliance Adjustment Survey 
Ae Re. SMITH, 


2044 FIPTH AVENUE 


Type Bide. A cacithesach...No. of Roome...2 


Meter No../.3.7.5.297-3 Index « #3 


Does Consumer Report Ges Service Setislactory? 


Report appliance work on reverse side. 


GAS APPLIANCE ADJUSTMENTS 


as ae sar oeeeeses 


PPT Improperly Vented 


Adjustment _ 


Fire places not usinggss—No. Mone | 
Did consumer make any complaint— Yes a We 


Nature of complaint Yad al | 
REMARKS & 

Ref. to Appliance Exhibit—Yes *~ No. 

Prospect is Owner re Tenant is 


Form No. 2 
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The workman should report three times a day, morning, noon 
evening, at a meeting place selected by the “Team Captain” in 
the territory being worked. 


Each “Team Captain” should be supplied with transportation 
with which he may carry the crews’ supplies and answer any 
telephone requests which he may receive. One company handled 
this by paying each “Team Captain” extra to use his personal car. 
In this way, the Company did not have a number of idle cars on 
their hands when the work was completed. 


A “Team Captain” should meet his men three times a day to 
assist them with their reports and go back with them to adjust 
troublesome appliances. Inspect all of the reports every night. 
Arrange the routes for the next day. Keep men supplied with 
work, stationery, and equipment. Inspect completed work to 
keep the work of his entire crew up to the highest standard of 
efhciency, both in quality and quantity. Keep a record of the 
territory covered by each man every day. Keep a daily record 
of the number of men and completed orders turned in by each 
man every day. Telephone the Office three times daily and take 
care of all telephone calls received from places where his men 
have been and finding no one at home, have left call notice. 
Furnish transportation whenever necessary during working hours. 
Carry a “First Aid Kit,” and render first aid when necessary. 
Turn in a written report at the end of each week to the Foreman. 


All “Team Captains” and crews should be responsible to one 
Foreman who should devote his entire time to this work. This 
Foreman should see that the production and quality of each 
crew’s work is kept up to standard. The Foreman should also 
make an effort to spend the first day with each new man assigned 
to this work. 


Gas APPLIANCE INSPECTION NOTICE 


Occupant : LWhea.. Ce. &, shut 


Pursuant with our pian to properly adjust consumers’ gas appliances, 


we have called at your premises. 


We regret that you were not at home, but we will be pleased to 
extend this servi¢e to you if you will phone VAndike 5716 and advise us 


when you will be in. 


THE GAS CcCOMPASNY 
» flarhen Mae 

Date eae {L7 2-7 
Form No. 3 


TOOLS AND EQUIPMENT 


The following tools and equipment were found necessary to 
carry on this house to house adjustment service :-— 


1—Employee’s Badge 

1—Book Safety Rules 

1—Tool bag 

i—Leather ring book 

1—10 in. Pipe wrench 

I1— 8 in. Pipe wrench 

i— 6 in. Pipe wrench 

I1— 6 in. (Crescent) wrench 

1— 4 in. (Crescent) wrench 

1—2 oz. balil-pein hammer 

1—Wire brush 

2—Swab brushes 

1—Extra stove cock 

1—Ford valve (For peining cap 
orifice ) 

i—Orifice socket wrench 

1—34 in. Wooden plug 

1—34 in. Cap and plug 

1—'% in. Cap and plug 

i—'% in Plug 

1—'% in. No. 28 Tap 


September, 1929 


i—No. 00 Tap wrench 

i—Wrench for taking bottom 
plug out of “Lorain” oven 
control 

1—Pin vise with No. 52-No. 68 
and No. 72 ‘‘Morse” twist 
drills 

1—8-oz. ball-pein hammer 

i—Pair thin nose pliers 

i—1% in. Screw driver 

1—2'%4 in. Screw driver 

1—Small orifice reamer 

1—Medium orifice reamer 

i—Orifice reamer handle 

i—Large orifice reamer 

1—Three-cornered file 

1—Flashlight 

1—Hollow punch 

1—Orifice anvil block 

1—Orifice expander punch 

1—Metal block (Small size) 

*1—Long swab brush 

*1—Carpenter brace 

*1—27/64 in. Drill 

A supply of meter washers 

Several extra orifices 

A supply of call notices 


A supply of blank “Survey 
Orders” 


A pad of blank “Leak Orders” 


All employees must furnish a 
watch with a second hand. 


Note: Astrisk (*) immediately preceding items above indicates 
tools to be carried by men assigned to restaurant work only. 


Explanation of Certain Tools 


The 34 inch diameter tapered wooden plug is carried for 
emergency use in case a man breaks a service riser or houseline. 

The Ford valves may be old ones discarded by the Garage. By 
dressing the stem end off round on an emery wheel, the valve 
may be used to set up inside of cap orifices while they are being 
piened. 

The small orifice reamer, medium size orifice reamer, orifice 
anvil block, orifice expander punch and orifice handle, are used 
in connection with adaptor or insert orifices. These special tools 
may be obtained from Anderson & Forrester, 3563 Larimer Street, 
Denver, Colorado. (See Figure 1.) 

The hollow punch is used for punching holes in “Rutz” lighter 
caps and also for making holes in oven linings to prevent smother- 
ing conditions. 

The % inch pipe plug is used to temporarily plug the burner 
manifold on ranges in case a burner valve is broken. 


Appliance Adjusting 


It is recommended that a “Manual of Procedure for Appliance 
Adjusters” be drawn up and furnished to each man. This man- 


Fig. 1. Medium orifice reamer and handle, orifice anvil block, 2 oz. ball pien 

hammer, orifice expander punch, adaptor or insert orifice and orifice cap. The 

orifice cap in this photograph has been reamed out with the reamer which is the 

same size as No. 20 ‘“‘Morse” twist drill. Note the punch point on one end of 
orifice expander punch. 


Fig. 2. Adapter or insert orifice after being set into orifice cap. 


ual should state in detail the mechanical work to be performed 
and will serve as a useful guide to the men (See P.C.G.A. Proc., 
Vol. 19, Pg. 399.) 


The practice of “peining’ down the size of orifices should be 
discouraged wherever possible as permanent satisfactory adjust- 
ments are the exception rather than the rule with this method. 
When orifices are too large, it is recommended that an “adapter” 
or “insert” orifice be installed after the original orifice has been 
drilled out to accomodate it. Where this is impossible, a new 
orifice should be installed. 

This insert or adapter (Figure 4) is installed by reaming 
out the original orifice to the size of a No. 20 “Morse” twist drill, 
which is the size of the shank on the adaptor. The adaptor is 
then inserted and the end spread out like a rivet by using an 
expanding tool. (See Figures 2 and 3.) 


Fig. 3. Showing use of expander punch and orifice anvil 
block in expanding the insert orifice in place. 


When work is done on adjustable orifices, a crescent wrench 
should be used on the hexagon nut instead of pliers. The use of 
pliers scar up the hexagon nut and some house-wives resent this. 


Ranges: Ovens should be adjusted first and left burning with 
the door closed for a few minutes to see that the burner does 
not smother out. Oven burners have a greater tendency to 
smother out with natural gas than with manufactured gas. Oven 
pilots should be set so the tip of the pilot does not project into 
the flame as that would cause burning off of pilot tip. The flame 
of the pilot should, however, strike the flame of the oven burner 
and be about %-inch in length. When oven control has cut off, 
the minimum flame or by-pass flame should burn about %-inch 
high. Most oven heat regulators have an adjusting screw to con- 
trol the minimum flame, but the “Lorain” has a fixed orifice 
which must be changed. The drilling in this orifice for natural 
gas should be No. 72 “Morse.” 

“Rutz” lighters on range tops should have a hole punched in 
the cap about the size of a penny. 
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Fig. 5 


In adjusting top burners on ranges, the mixing tubes should 
be swabbed out with a brush provided for this purpose. Burners 
should always be thoroughly brushed off and the burner ports 
cleaned by appliance adjustor. Due to the slower rate of flame 
propagation with natural gas, it may be necessary to ream out 
burner ports in some cases to keep the flame from blowing off 
of burner. 


Water heaters: Most thermo storage heaters havé an adjustable 
orifice and where this will not give proper adjustment, an insert 
orifice may be put in after orifice has been reamed out to accommo- 
date it. 
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Orifices in instantaneous types of water heaters such as “Ruud,” 
“Humphrey,” “Pittsburgh,” etc., must be changed for new ones 
It is recommended that the old orifices be brought into a shop 
where they may be reconstructed for natural gas. 

Space Heaters: Most space heaters have adjustable orifices, but 
it is recommended that a new orifice tip be installed so that with 
the adjustment needle wide open, the appliance cannot burn 
too much gas and thus become a hazard,,. 

“Humphrey” radiant heaters with multiple jet burner should be 
changed for natural gas burner and eight bar tips should be in 
stalled in place of ten bar tips. 

Appliance adjusters should carefully check for leakage where 
space heaters are connected with flexible tubing. 


If appliance adjustments are made in warm weather, customers 
should be asked if they have a space heater as heaters are often 
put away for the summer months. 


Gas Refrigerators: The burner on “Servel’”’ gas refrigerators 
when used with straight natural gas has a tendency to go out due 
to the flame blowing off of the burner. To overcome this, a 
burner cap has been designed by Company “B” which fits down 
over the top of the regular “Servel” burner. This has proven 
very satisfactory and this Company is equipping all of its refrig- 
erator burners with this cap. (See Figure 5.) 


Coffee Urns: Many coffee urns and steam tables in restaurants 
use ‘“‘Monitor’ burners which have a cast iron orifice, cast as 
a part of the burner. They may be adjusted by drilling out the 
entire orifice with a 27/64-inch drill and then setting the burner 
down over the proper size cap orifice which has been screwed 
on to the riser pipe. 


Special Burners: Torches using gas and compressed air will 
not burn properly with natural gas, due to the absence of free 
hydrogen. It is practically impossible to adjust a torch of this 
kind and a new torch, designed to burn natural gas must be 
purchased. 


In some instances, special burners for fine work such as 
dental blow torch, fail to operate satisfactorily unless either oxygen 
is mixed with the air, or hydrogen is mixed with the gas. 


Tie-in with Sales Department 

The house to house appliance adjuster is in an excellent position 
to secure “leads” for the sale of appliances. Every effort should 
be made to keep the appliance adjuster alert to these prospects. 
If the Company merchandises appliances, it is suggested that 
a small bonus be paid on each sales lead turned in which actuall 
results in an appliance sale. 


Measurement of Large Gas Volumes* 


ECENT advances in the design and construction of large 

capacity displacement meters have increased considerably the 

importance of this type of meter. Over a wide range of 
rates of gas flow and pressures either orifice meters or displace- 
ment meters can be used for gas measurement. It has been the 
endeavor of the committee on gas measurements for 1929 to collect, 
analyze, compile and present herein data and facts useful to gas 
engineers when endeavoring to select intelligently the types of 
meter best suited for any given measur- 
ing problem. Our study of displacement 
meters has been confined to the diphragm 
type and to liquid seal meters of the 
Westinghouse type. Rotary-drum meters 
commonly used for station meters have 
not been considered. 


QG. WW S 
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THE CAPACITY OF DISPLACE- 
MENT METERS 


The capacity of displacement meters 
measuring gas at or near atmospheric 
pressure, is obtainable from the manu- 
facturers’ catalogs. However, data con- 
cerning the capacity of these meters at 
pressures considerably above atmospheric 
pressure are quite difficult to obtain. F. A. Hough 
For this reason, the committee has in- ' ah; 
vestigated. this problem. 

Engineers of the meter companies which 
are now manufacturing large capacity displacement meters, have 
supplied us with a great deal of the desired information. 


> 
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Chairman 


* Report of Gas Measurements Committee: F. A. Hough, Chairman, So, Counts 
Gas Co.: M. J. Cereghino, L.A.G. & E. Corp.; R. L. Cook, So. Calif. Gas Co 
L. P. W. Des Brisay, L.A.G. & E. Corp.; M. Levering, So. Calif. Gas Co.; E. | 
renz, So. Calif. Gas Co.; B. M. Laulhere, So. Calif. Gas Co.; A. E. Madden, 5 
Counties Gas Co.: G. M. Reece, So. Counties Gas Co.; E. Wilde, So. Counties G 
Co.: B. G. Williams, So. Calif. Gas Co.; Fred Winslow, So. Counties Gas Co. 


September, 1929 


Liquid Seal Meters 


The capacity of the common liquid-seal type of displacement 
meter such as the Westinghouse meter is limited by the differential 
pressure which can exist across the meter without breaking the 
seal. Although the larger size Westinghouse meters require from 


3 to + inches differential to break the seal, it is unsafe to operate’ 


these meters with more than a 2 inch differential across them. 
With this type of meter, therefore, the quantity of gas which they 
will handle at any given pressure is equal to the quantity which 
will produce, at that pressure, a 2 inch differential. The differen- 
tial across these meters is caused for the most part by the pressure 
drop resulting from gas flow through the meter valves ports, and 
is, therefore, roughly proportional to the density of the gas in the 
meter (not specific gravity referred to air) and to the square of 
the velocity. 


The chart given in Figure 1 provides a means for quickly. com- 
puting the maximum capacity of a displacement meter at any 
given operating pressure, when the differential across the meter at 
all pressures is to be limited to the maximum safe differential when 
the meter is measuring gas at atmospheric pressure. Since this 
must be done only in the case of liquid seal meters the chart should 
not be used for diaphragm type meters. The equations upon which 
the chart is based and an illustrative problem are also given in 
Figure 1. Table No. 1 gives the manufacturer’s ratings for West- 
inghouse meters. 
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Fig. 1 


If a constant differential pressure is maintained across a dis- 
placement meter, the index-reading-increase per unit of time will 
vary with the absolute pressure in accordance with the following 
equation: 


(1) = 4 
V2 P, 


Where: vi—volume of gas passed through meter (as indicated 
by index reading) when absolute pressure is P:. 

v:— Volume of gas passed through meter (as indicated 

by index reading) when absolute pressure is Po. 


The quantity of gas passed, expressed in standard cu. ft., will 
vary in accordance with the equation: 


Vi Vi P; P; 


V2 Ve P2 P2 


(2) 


Where v: and ve represent the volumes of gas passed through 
meter (expressed in standard cu. ft.) when absolute pressures are 
P, and P, respectively. 
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The downward sloping curve in the above chart is based on 
equation (1) and the upward sloping curve on equation (2). 

The use of the chart is illustrated by the following example: 

A displacement meter has a rated cpacaity of 5000 cu. ft. per 
hour with a pressure drop of 2 inches of water and an initial 
pressure of 14.65 lbs. per sq. in. What is the capacity of this 
meter if operated at 35 lbs. per sq. in. gage pressure? The baro- 
metric pressure at the point where the meter is located is 14.6 Ibs. 
per sq. In. 

The chart shows that at the operating pressure a 2 inch differen- 
tial through the meter will result in a flow as indicated by index 
readings of 54.2 per cent of rated capacity, or 


0.542x5,000=2710 cu. ft. per hour. 

The chart also shows that the standard-cubic-foot-capacity of 
the meter at 49.6 lbs. per sq. in. absolute is 18.3 per cent of the 
rated capacity, or 

1.83x5,000—9150 standard cu. ft. per hour. 


TABLE NO. 1—CAPACITIES RECOMMENDED BY THE 
MANUFACTURER FOR LARGE WESTINGHOUSE 
METERS 


Gas gravity—0.60. . 
Inlet pressure=14.65 lbs. per sq. in. absolute. 


Pressure 

Drop Capacity 

Inches Cu. Ft. 
Size Water Per Hour 
25 0.5 1,000 
2.0 3,000 
50 0.5 1,725 
2.0 4.600 
100 0.5 2,300 
2.0 9 000 
300 0.5 6,900 


2.0 23,000 


Diaphragm Type Meters 


Diaphragm meters are not definitely limited in their capacity by 
the differential which they will stand, as are the liquid type meters. 
It is stated by the manufacturers of this type of meter that they 
will measure accurately over a wide range of rates of flow and 
that the maximum capacity to which they should be limited is 
governed largely by the rate at which the meters can rotate with- 
out causing excessively rapid wear of the moving parts. ‘The 
maximum capacities recommended for continuous operation by the 
manufacturers, when meter is operating at a pressure near atmos- 
pheric, is the capacity at which the differential across the meter 
is 2 inches of water. If the assumption is made that regardless 
of the gas pressure, diaphragm type meters can be operated at 
this same index rate, the differential across the meter, when measur- 
ing gas under 250 Ibs. per sq. in. absolute pressure, would be 
33.9 inches of water. This pressure drop represents, for the most 
part, the difference in pressure above and below the valves. With 
such a large difference in pressure across the valves of the meter, 
the power required to operate the meter would be much greater 
than that required when the meter is operating under low pressure, 
and the wear on the moving parts would be correspondingly great. 

If, on the other hand, we assume that the meter cannot be oper- 
ated at the same index rate, but that it should be operated at a 
rate which will limit the differential across the meter at all times, 
to 2 inches of water, then, when a meter is operating under 250 
lbs. per sq. in. absolute pressure, it will be rotating at a speed that 
is only 26 per cent of the speed at which it rotates when measuring 
at or near atmospheric pressure. It is evident that under these 
circumstances, the meter is operating under much less severe con- 
ditions than it is when measuring gas at the manufacturers’ rating 
at atmospheric pressure. The maximum capacity to be assigned 
to these meters for any given gas pressure should lie some place 
between these two extremes, and its actual value is largely a ques- 
tion of individual judgment. 

Mr. John Diehl, engineer of the Metric Meter Company, has 
suggested a method for rating Metric iron case meters, which, in 
his judgment, best balances the various factors. involved. Inas- 
much as the capacities calculated by Mr. Diehl’s method correspond 
very closely to those recommended for Emco Meters by Mr. A. D. 
MacLean, Chief Engineer of the Pittsburgh Equitable Meter Com- 
pany, it is recommended by the Committee that Mr. Diehl’s method 
be used for rating high .pressure diaphragm type meters. Mr. 
Diehl’s ratings are obtained as follows: .The capacity of a given 
meter is determined by test when measuring .6 gravity gas at 8 
inches inlet gage pressure and 2 inches differential, and again 
when measuring .6 gravity gas at 250 lb. inlet gage pressure and 
8 inches differential. These two capacities are plotted against the 
corresponding absolute inlet pressures on logrithmic paper and a 
straight line is drawn through the two points thus located. Inter- 
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Fig. 2 


vening pressures are read from this chart. By means of Figure 2 
this method can be readily applied to the calculation of the capa- 
city of any diaphragm type displacement meter operating at any 
desired inlet pressure. In Table No. 2 capacities of Emco and 
Metric meters have been tabulated. 


TABLE NO. 2—CAPACITIES RECOMMENDED BY 
MANUFACTURERS 


Gas gravity—0.6. 
} Inlet pressure—14.65 Ibs. per sq. in. absolute. 
Differential across meter——2.0 inches water. 
Emco Meters 
Size Meter Capacity (Standard Cu. ft. per hr.) 
No. 4 5,00 
10,000 


Metric Meters 


Size Meter 
250-B 
500-B 


Capacity (Standard Cu. ft. per hr.) 
6,000 
10,000 


THE CAPACITY OF ORIFICE METERS 


The maximum capacity of an orifice meter under any given set 
of operating conditions can, of course, be readily computed. To 
facilitate the determination of the maximum capacity of any orifice 
meter, Figures 3 and 4 are given. 


Unlike displacement meters, orifice meters have a minimum 
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capacity below which they cannot measure gas accurately. Table 
No. 3 gives the ratio of the maximum to the minimum loads for 
orifice meters, if the desired accuracy is 1 per cent or 2% per 
cent. This table is an amplification of one given in ‘Natural Gas 
Handbook,” by John Diehl, (1927). ‘The percentage errors re- 
ferred to in this table apply to instantaneous readings only. In 
computing an orifice meter chart, errors due to in-accuracies in 
reading the differential or static pressure tend to balance out so 
that the accuracy with which the total volume of gas is measured 
is considerably greater than the accuracy of any instantaneous 
reading of rate of flow. However, any inaccuracy in the gage 
itself will not compensate, and will therefore cause an error in 
the total volume. 
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TABLE NO. 


orifice and pipe and the hourly orifice coefficient is 100. 


3—ORIFICE METER CAPACITIES 


Allowable capacity ranges of orifice meters for accuracies within 1 to 24 per cent when 


measuring through the same 


Minimum Chart 


Reading Minimum Ratio of Minimum to 

Maximum Chart Closest (Inches Water) * Capacity Maximum Capacity 
Reading Maximum Reasonable 1% 2.5% 1% 2.5% 1% 2.5% 
(In. Water) Capacity Reading (In.) Error Error Error Error Error Error 

100 1000 0.4 20 8.0 447 283 45 29 

50 707 0.2 lw 4.3 316 200 45 29 

25 500 0.1 5 2.0 224 141 45 29 

20 447 0.08 4 1.6 200 127 45 29 

10 316 0.04 2 0.8 141 89 45 29 

2.5 158 0.01 0.5 0.2 71 45 45 29 


*The minimum chart reading is the minimum differential that can be read with an accuracy sufficient to make the calcu- 
lated volume correct within limits stated in the column headings. 


September, 1929 


THE RELATIVE ACCURACY OF 


ORIFICE AND DISPLACEMENT 


METERS 


A choice between orifice and displace- 


TH 


ment meters must involve a decision con- 
cerning the relative accuracy of these 
two types of meter. 

Orifice meters have been and still are 
the subject of a great deal of research 
work, as a result of which many improvements have been made in 
their accuracy. Under favorable operating conditions an orifice 
meter installed in accordance with recognized standards can be 
depended upon to give results accurate to within 1 or 1% per cent. 
Unfavorable conditions may introduce larger errors. Some of the 
more common causes of error in orifice meter measurements are: 


1. Rapidly fluctuating rates of flow. 


2. Pulsating flow. 


3. Low rates of flow through meter designed to measure high 
rates of flow. 


4, Entrained liquids. 
5. Fluctuating gas gravity. 


Many of the errors resultine from these causes can be eliminated 
or diminished by the use of automatic valves or instruments. How- 
ever, such devices increase the cost of measurement and are to be 
avoided if some other means of obtaining accurate measurement 
is available. 
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Fig. 5 


Measurements made in the past with displacement meters have 
frequently been in error and as a result this type of meter has 
often been discredited. Common sources of error in meters of 
this type are: 


Meter overloaded. 
Dirty gas. 

Variable static pressure. 
Obsolete type of meter. 
. Inaccurate testing. 


Overloaded meters can be avoided by installing in accordance 
with capacity figures already given. 

Dirty gas cannot be measured with displacement meters. If the 
dirt cannot be removed from the gas before it reaches the meter, an 
orifice meter can be used to obtain an approximate figure. Sand 
or heavy oil, sometimes encountered in natural gas work, will ren- 
der entirely inoperative, a meter of the diaphragm type, sometimes 
within a few hours. A meter of the liquid seal type will measure 
dirty gas a little better, but it also soon gives erroneous results, 
due to erosion of the valves or the changing of the liquid level. 

Errors due to a variable static pressure can be eliminated either 
by the installation of a regulator ahead of the meter, or by the use 
of a pressure-volume recorder. Where operating conditions per- 
mit, the former solution is preferable to the latter because of the 
operating expense involved in the use of the volumetric gage. 


The accurate testing of large-capacity displacement meters is 
a problem of considerable importance, and one to which the com- 
mittee has given considerable thought. <A detailed discussion of 
test methods does not belong in this paper. However, some of the 
recent advances in gas measurement have been made in the meth- 
ods of testing displacement meters. Without a knowledge of these 
new or improved methods a true picture of the proper field of use- 


Fig. 6 


fulness of displacement meters is not possible. Therefore, some of 
the test methods now in use will be briefly described. 


Bell Type Provers 


A Bell type prover of about 120 cu. ft. capacity is an extremely 
useful instrument for large capacity displacement meter work. 
Such a prover can be used as a primary standard to check all 
large meters at their rated capacities before they are installed and 
to check funnel provers or test meters to be used for field testing. 
Figure 5 gives the details of one such prover recently installed by 
a gas utility in Southern California. A photograph of the same 
is given in Figure 6. This prover was designed and constructed 
by the company’s Engineering Department at a cost of approxi- 
mately $1,450. The prover pressure is 8 inches of water, which 
makes it possible to check meters at high rates of flow, and also 
makes it possible to conduct tests of a number of meters connected 
in series, or to check funnel provers over a wide range of dif- 
ferentials. 

Mineral seal oil is used as a sealing fluid. Oijl is used rather 
than water to preserve the prover and eliminate errors which 
would result from the evaporation of water from the prover bell. 


The prover is located in a room in which the temperature is 
thermostatically controlled. A large ventilating fan is run con- 
stantly to insure uniform temperatures at all points in the room. 

Air for the prover is drawn from the prover room as the bell 
is lifted by an air piston. 


The Funnel Provwer 


The funnel prover has been almost universally used by gas 
companies for testing large capacity displacement meters. For the 
most part, this prover has been used for tests in the field. The 
committee has investigated the funnel type prover and methods for 
its use, and has obtained considerable information regarding the 
dependability of this type of prover. However, we consider our 
investigation as inadequate, and recommend that further work be 
done on testing large capacity displacement meters with funnel 
provers. 

Our tests have involved the checking of funnel provers under 
a variety of operating conditions against a 120 cu. ft. bell type 
prover. ‘These tests demonstrated the following facts concerning 
funnel type provers: 


1. Serious errors in funnel prover tests are sometimes caused by 
a collection of dirt and oil on the inside of the orifice plate. 


2. It is necessary, when using a funnel prover, to measure a 
pressure of from 2 to 4% inches water with accuracy of less 
than 1 per cent. To do this, it has been the practice to use a spiral 
water column graduated to 1/100 inch. It was found by the com- 
mittee that it is very difhcult to get two of these water columns to 
check, even though both of them be thoroughly clean and apparent- 
ly in perfect working order. Discussion of this problem with Mr. 
H. S. Bean, head of the Gas Measurement Section, Bureau of 
Standards, brought out the fact that it is a very difficult problem 
to measure such small differentials with sufficient accuracy. The 
bore of the spiral tube in the columns just referred to is about 3/16 
inch. Doubtless much of the difficulty involved in using these 
gages results from capillary errors which can be eliminated only 
by using a tube of large internal bore. Mr. Bean recommended 
that tubes of at least “% inch bore be used for such work. Since 
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it would be quite difhcult to make a spiral gage of tubing so large, 
a slope gage was constructed for use in the proving room. This 
gage proved to be very satisfactory. It is shown on the proving 
room wall in Figure 6. Unless a pressure gage of large interna! 
bore is used, the funnel prover method is likely to be subject to 
serious error. The committee recommends that nothing but large 
before tube gage be used. 


3. Winds, having a velocity in the neighborhood of 5 miles per 
hour will introduce appreciable errors in field tests with funnel] 
provers. The direction and magnitude of the error will depend 
upon the direction of the wind relative to the prover, and upon 
the wind velocity. 

The use of a water column of large internal bore (at least 
'4 inch in diameter) for both field and shop testing, the periodic 
cleaning of funnel provers, the periodic checking of such provers, 
the shielding of provers from the wind during field tests, and the 
accurate determination of the gravity of the gas used during the 
test (this determination should always be made with a gravity 
balance) will insure accurate results with the funnel prover. When 
these precautions are taken successive funnel prover tests can easily 
be made to check within .2 per cent. 

Inaccuracies in funnel prover tests resulting from causes already 
mentioned, have tended to destroy confidence in the method. There 
is a trend away from the use of this type of prover. 


Critical Flow Orifices 


Calibrated critical flow orifices have recently been applied very 
successfully to large capacity displacement meter testing. This 
method takes advantage of the’‘fact that when the pressure drop 
through an orifice exceeds approximately 50 per cent of the up- 
stream pressure the quantity of gas passing through the orifice be- 
comes independent of the downstream pressure and is directly pro- 
portional to the upstream absolute pressure. Since the quantity 
of gas passed by a displacement meter per revolution is also directly 
proportional to the absolute pressure, it is at once evident that 
with a critical flow orifice on the outlet of the meter, discharging 
gas into the atmosphere, the time required for one revolution of 
the test hand becomes independent of the pressure in the water, 
providing the pressure is above approximately 15 lbs. per sq. in. 
gage. 

To conduct a meter test with a critical flow orifice, it is only 
necessary to pass gas through the meter and orifice at a pressure in 
excess of 15 lbs. per sq. in. and time the meter for a number of 
revolutions of the test hand. 

The critical flow orifice is calibrated in the laboratory and the 
time required for the passage of one cu. ft. is stamped upon the 
face of the orifice plate. 

After corrections have been made to take care of differences in 
temperature and in gas composition the observed meter time can 
be compared directly with the critical flow orifice calibration time. 
The gas pressure does not enter into the calculations. The time 
measurement is the only accurate one that must be made in the field. 

The committee has made a number of tests with critical flow 
orifices and has found that the method is a good one, because it 
does not involve the use in the field of delicate instruments or re- 
fined measurements of any kind. It is also advantageous because 
with it meters can be tested at the pressure at which they actuall 
operate and at their rated.capacity. The method is limited to those 
meter installations where gas at a pressure of 15 lbs. per sq. in. 
or more is available. 


Portable Test Meters 


Diaphragm-type aluminum test meters mounted on trailers are 
used in some localities for testing large capacity displacement 
meters in the field. No member of our committee has had direct 
contact with this method of testing. If the test meter is calibrated 
periodically by means of a bell type prover, and precautions ar 
taken to eliminate differences in temperatures and pressures in 
the test meter and the meter under test, the method should be a 
very satisfactory one. 


Summary 


To sum up the discussion of the relative accuracy of orifice anc 
displacement meters we can say that if reliable testing methods 
are used for both types of meter, either will measure gas within 
tolerable limits of commercial accuracy under most conditions. 
When dirty gas must be measured, or a variable static pressure 
cannot be avoided, orifice meters should be given preference from 
the standpoint of accuracy of measurement. Under the following 
conditions displacement meters should be given preference from th 
standpoint of accuracy of measurement. 


1. Continuously and widely fluctuating rate of flow. 


2. Long periods of low rates of flow followed by short period 
of high rates of flow, and 


3. Fluctuating gas gravities. 


September, 1929 


TABLE NO. 4. INSTALLED COSTS 


Installation 
Company Company Company Company Company Costs Used in 
A B ' D E Calculations 
1 No. 50 Westinghouse Meter 
Average valuation of meter............... TSOP a $305.00 $318.00 $308.00 
Material cost per installation............................ _ 43.48 45.00 31.34 
NS ALORE SS LRT ALRITE 12.50 18.00 § 
| cece ctululisecbsauencuncbunen 35.00 35.00 35.00 
| PR IS ic i a balcilailelcodusspsanipuiabecml (2 aaa +.95 4.95 
| +, OREM TneepesenCare Ver Seay oP BS 9 ane Ta So RP $400.93 $420.95 $379.29 $400.71 $472.00 $415.00 
2 No. 50 Westinghouse Meters 
NI idicliceAiapihcibaaiaspileietinisoucekines. 787.70 758.14 787.70 838.00 795.00 
3 No. 50 Westinghouse Meters 
ES EES CATAL ALO EARL 1.165.00 
4 No. 50 Westinghouse Meters 
| Total (Estimated) 1,540.00 
| 1 4-inch Orifice Meter 
| RO ian pectin ee Ssh OE er 167.60 
RRS Fi ea eo CS oR 158.98 364.00 377.00 375.00 
RR add kn 2 OR aR nO i Pe RN EVES 325.90 
TABLE NO. 5. TOTAL ANNUAL COSTS 
| 1 2 3 4 1 
Westinghouse Westinghouse Westinghouse Westinghouse 4+” Orifice 
Meter No. 50 Meters No. 50 Meters No. 50 Meters No. 50 Meter 
Interest on Investment ($%)...................................... $33.20 $63.60 $93.20 $123.20 $30.00 
Depreciation (15 yr. Life, 6% Sinking Fund)...... _ 17.80 34.20 50.00 66.10 16.10 
Ce GO cn. BES REPS RU RI 42.00 48.00 54.00 60.00 180.00 
eg ES BE EES ee aE ROE SNR ROT: $92.00 $145.20 $197.20 $249.30 $226.10 


ECONOMIC FACTORS GOVERNING THE SELECTION OF 
TYPE OF METER 


If the physical conditions exist which permit the use of either 
an orifice or displacement meter, that type of meter which will 
permit the measurement of gas at the lowest cost should, of course, 
be the one selected. The relative cost of measuring gas through 
the two types of meter has therefore been studied. Orifice meters 
smaller than 4 inches are seldom installed for gas measurement. 
Displacement meters or batteries of displacement meters having 
a capacity greater than that of a 4 inch orifice meter are seldom 
installed, so our cost study has been confined to a comparison of 
the annual costs involved in the use of a 4-inch orifice meter, with 
those involved in the use of one or more displacement meters in 
a battery. 

Displacement meters of the liquid seal type have been in use for 
many years, so cost data for those meters are readily available. 
Large capacity diaphragm meters are only now coming into gen- 
eral use, so we have been unable to obtain accurate operating cost 
data for that type of displacement meter. 


Installation Casts for Westinghouse and Orifice Meters 


The cost of installing No. 50 Westinghouse meters has been col- 
lected from a number of cources, and tabulated in Table No. 4. 
This table also includes installation cost data for a 4-inch orifice 
meter. From this table, it is evident that a 4-inch orifice meter 
can be installed for even less than one No. 50 Westinghouse meter. 


Operating Costs for Westinghouse and Orifice Meters 


The operating cost for one 4-inch orifice meter, including the 
cost of changing and calculating charts, making! field tests, repairs, 
auto mileage, cost of charts and other supplies, and supervision, 
has been estimated by various operators as follows: 


Company A 


2 . aes Bi oh cadebee cao tadlaieienanbohien pseu emcianel $12.83 per month 
NE I os. csmpntahaiins anita Shaka cekdetesbicntaiiuiiin 15.70 per month 
CR ae SRE Sart ORT CR ae 16.16 per month 
i sdpeeanniads as Re ..... 15.00 per month 


For the purpose of our calculations, $15.00 per month has been 
chosen as a fair figure to use for the cost of operating one orifice 
meter. 

A study of operating costs of Westinghouse meters made by one 


Southern California natural gas utility involved a study of a 
group of approximately 100 meters. In this case, the monthly cost 
of operating this type of meter was found to be $+.16 per meter 
station. This cost includes field testing (once yearly), field repair- 
ing, meter reading, changing and figuring weekly pressure charts, 
cost of charts and other supplies, and auto mileage. The meter 
stations involved in this study consist, for the most part, of one 
No. 50 Westinghouse meter, although in some cases two or even 
three were set in a battery. For the purpose of our calculations, 
we have chosen as the operating cost of a single No. 50 Westing- 
house meter, $3.50 per month; two No. 50 Westinghouse meters in 
a battery, $4.00 per month; three in a battery $4.50 per month; 
and four in a battery $5.00 per month. By means of this operat- 
ing cost data and the installation cost data just mentioned, we 
have calculated the total annual cost of measuring gas through one, 
two, three or four No. 50 Westinghouse meters in a battery, or 
one 4-inch orifice meter. These costs include interest on the in- 
vestment at 8 per cent per annum, depreciation calculated on the 
6 per cent sinking fund basis, assuming that the life of all meters 
under consideration is 15 years, and operating costs. These have 
been tabulated in Table No. 5. This table shows that the annual 
cost of measuring gas throuh one No. 50 Westinghouse meter is 
$92.00, through two No. 50 Westinghouse meters $145.80, through 
three No. 50 Westinghouse meters $197.20, through four No. 50 
Westinghouse meters $249.30, and through one 4-inch orifice meter 
$226.10. 

The cost of measuring gas through one 4-inch orifice meter is 
more than the cost of measuring gas through three Westinghouse 
meters in a battery, but slightly less than the cost of operating four 
Westinghouse meters in a battery. 


Cost Data for Diaphragm Type Displacement Meters 


The committee has found it dificult to obtain cost data for large 
diaphragm type meters because there are not as yet many of these 
operating in California. The prices on the largest size Metric and 
Emco meters are close to those used for Westinghouse meters in 
the foregoing estimates. The labor and material involved in their 
installation should be about the same as that for No. 50 Westing- 
house meters. We have concluded, therefore, that the installed 
cost of these meters will be the same as for No. 50 Westinghouse 
meters. This conclusion is upheld by the following data which 


applies to a battery of 2, diaphragm type meters recently installed 
in Southern California. 
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NS I I oi sicaieenestiiadindiimiedonssiatalsimsansiniaiaplabalamadonin $112.64 
Be FRESE ET IES API FIR 9 ERNIE 20.00 
nnn I OE sons piecinsepiacesimsianiaalaiberonannnionbeuagnia 40.00 


OMT Gp TRO asians icicteennins teiathlidhtctgielonsaicaotaccseaal 


CI te a $810.64 


This cost is quite close to that given in table 4 for 2 Westing- 
house meters. 

There is no reason to believe that the cost of operating large 
diaphragm-type meters will differ widely from those given herein 
for No. 50 Westinghouse meters. 

Our conclusion concerning Westinghouse meters is that they are 
therefore equally applicable to large diaphragm-type meters, i. e., 
three of the largest diaphragm meters (500-B or No. 5) can be in- 
stalled and operated for less than can one 4-inch orifice meter. 

The combined capacity of 3 large diaphragm-type displacement 
meters operating at 30 Ibs. per sq. in. pressure is nearly 70,000 
standard cu. ft. gas per hour. To our knowledge no company 
now makes a general practice of measuring gas at such a high 
rate with displacement meters. However, our study indicates that 
it is entirely practical to do so. 


Natural Gas Compressor Station Practice 
in California Fields* 


YOUR Committee has undertaken a review of natural gas 
compressor station practice for the purpose of recording 
experiences and developments in this branch of our business. 

Reference is made to the Compressor Committee report in Volume 
17 of our proceedings for the year 1926, and also the subsequent 
reports in Volume 18, year 1927, and Volume 19, year 1928, deal- 
ing primarily with color schemes for compressor station piping. 


Types of Compressor Units 


The prime mover of the modern plant 
is the direct-connected, gas engine driven 
compressor unit, ranging in sizes of from 
80 to 1000 B.H.P. each. In smaller plants, 
up to 3000 total horse power, units of 200 
H.P. or less are preferred, while the 
units of 500 to 1000 B.H.P. are found the 
most practical in the larger plants of 
more than 3000 H.P. 


The compressors for this service are 
now generally equipped with automatic 
plate type valves rather than poppet or 
corliss mechanically operated types. The 
plate valve has advantages over other 
types in that it provides greater relative 
valve area with increased volumetric 
efhciency and more satisfactory operation 
at higher compressor speeds because of 
the extreme lightness of the moving parts. 


E. Henderson 
Chairman 


Type of Compressor Building 


Steel frame fireproof construction, with ample provision for 
lighting and ventilation, is generally accepted as the best practice. 
For large plants a ventilated basement with sufficient headroom 
to make all piping readily accessible is recommended. 

Unit construction—that is, one bay of building for each unit, 
permits the addition or removal of equipment in a most economi- 
cal manner, and building ends should be constructed with this in 
mind. Foundation walls at the ends of the compressor buildings 
are either omitted and piers substituted, or the walls are so con- 
structed that they may be readily 1emoved when additional units 
must be installed. 


Type of Auxiliary Equipment 


In the operation of gas engine driven gas compressors auxiliary 
power is necessary to supply cooling water for engine and com- 
pressor jackets, for cooling the compressed gas, to supply high 
pressure air for starting engines, and to supply electric light and 
power for miscellaneous shop equipment, etc. This auxiliary power 
must be continuous and reliable since the operation of the main 
compressor units depends upon it, and for this reason duplicate 
auxiliary units are installed or provision made for stand-by water 
and power from an outside source. 


*Report of Committee: FE. Henderson, Chairman, So. Calif. Gas Co.; S. S. 
Donaldson, So. Calif. Gas Co.; R. H. Haun, So. Calif. Gas Co.; A. B. Newby, 
So. Calif. Gas Co.; C. §. Pool, Ventura Fuel Co.: T. C. Wallace, So. Counties 
Gas Co. 
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INDICATOR DIAGRAMS 
From i@ x 20° Four CrcLe GAS ENGINE CYLINDER 
NORMAL RATING 80 B.H.P 


—~ _ go RTMOSPHERE. 


A.=NoRMAL POWER DIAGRAM — SPRING 1GO Las. 


C.= wWirHouT MUFFLER 
ToTaL LENGTH OF LINE -35 FEET. 
Serine —- 20 LBs. 


B. = WITH MUFFLER INSTALLED 
TOTAL LENGTH OF LINE- 35 FEET, 
INCLUDING MUFFLER. 
SPRING — 20 LBS. 


D. = WITHOUT MUFFLER c.. = WITHOUT MUFFLER 


TOTAL LENGTH ~—80 FEET 


TOTAL LENGTH ~ 58 FEET 
SPRING ~— 20 LBs. 


SPRING ~— 20 LBS. 


Fig. I 


For large plants, gas engine driven electric generators supply 
the auxiliary power, in which case electric motor driven pumps, 
air compressors and shop tools are used. This scheme permits use 
of stand-by electric power from the local power company if same 
is available. 


For small plants, gas engines, belt connected to water pumps and 
air compressors are generally used. Electric light is usually sup- 
plied by the local power company, or if no such service is avail- 
able, a small generator may be belted to the auxiliary engine. 


When the expense of duplicating auxiliary equipment is not 
justified, a steam driven water pump serves as a stand-by unit to 
maintain cooling water circulation. The steam cylinder is supplied 
with high pressure gas and the exhaust is connected with the gas 
intake header, thereby utilizing compressed gas as the motive 
power instead of steam. Such a unit is strictly for emergency 
service. 

A small steam boiler is essential for all large plants to provide 
steam for heating and cleaning oil and other sundry uses. 


Cooling Water Service 


In gas engine operation it is essential that no scale be allowed 
to form or accumulate in the water chambers provided for cooling 
the various parts of the engine, and if the water supply contains 
more than three grains of scale forming solids per gallon, experi- 
ence indicates that trouble from scale will result unless a water 
softener is employed or a so-called “Closed” water system is pro- 
vided for jacket cooling water service. 


The closed water system consists of the necessary circulating 
pumps and some form of heat-exchanger for transferring the heat 
from the closed to the open system. Since the water in the closed 
system comes in contact with the air only for a very short period 
of time, if at all during the cycle, evaporation is reduced to 4 
minimum and to total volume of “make-up” water required to 
offset the evaporation and any leakage that may occur, is so sma!! 
that the formation of scale is practically eliminated. 


When a hot well is used in connection with the closed water 
system, it has been found that considerable oxygen is taken up 
by the circulating water, causing excessive corrosion. For this 
reason the hot well should be eliminated wherever possible. 
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Where piston rods are water cooled, it is good practice to intall 
a water system that can serve the jacket cooling and the piston 
rod cooling separately, inasmuch as it may be necessary or desir- 
able to maintain higher pressures on the piston rod system than 
are needed for the jacket water service. 


Where corrosion is evident due to saturation of cooling water 
with oxygen, sufhcient potassium di-chromate may be added to 
the cooling water to maintain a solution of 1/10 of 1 per cent. 
This has been found to be effective in overcoming corrosion. 


The dissipation of absorbed heat in the cooling water is effected 
by atmospheric cooling towers. Where no closed system is used 
the hot water from the jackets is delivered directly over the towers, 
while in the closed system the cooling tower water is passed through 
or over the heat-exchanger as the design of exchanger requires. 
The open coil type installed in the cooling tower has been found 
to give most satisfactory results because of ease in cleaning the 
cooling coils and maintaining efhcient operation. 

For plants not using the closed water circulating system—that 
is, using the open system, approximately 24 gallons of cooling water 
per hour per brake horse power installed are required. Where 
the closed system is used, approximately 48 gallons are required, 
approximately half of which is circulated through the jackets and 
half over the cooling tower. Generally, it is better to circulate 
a large quantity of water with a small temperature range than 
to circulate a small amount of water with a greater temperature 
range. 


Lubricating Oil System 


Lubricating oil storage should be provided for 30 to 60 days 
operation. Provision for measuring oil as used is essential for 
operating records. For large double-acting gas engine units two 
grades of oil are necessary—a good grade of gas engine cylinder 
and a red engine oil for bearings. The latter is circulated through 
a series of settling tanks and filters for removing water and sedi- 
ment. On the single acting units, only one kind of oil is used 
which must necessarily be suitable for gas engine cylinder lubrica- 
tion. The run-off from the pistons, drains to the crankcase where 
it becomes a part of the bearing oil system. 


The merits of centrifuge cleaning of lubricating oil are now 
generally accepted, and most modern plants are provided with 
such a system. Many such installations have been added to the 
older plants. Periodic cleaning of the lubricating oil system is 
not as satisfactory as the continuous or partially continuous clean- 
ing of the lubricating oil by means of a centrifugal oil cleaner. 


A brief description of the latter method follows: All units are 
connected to a common drain which takes oil from the bottom 
of the crankcase to a tank for dirty oil, through a riser set at the 
proper heighth to maintain the correct oil level. From the “dirty 
oil” tank it is pumped through a heater, where the temperature 
is raised to about 170° F., to the centrifuge machine and cleaned. 
It lows from the “centrifuge” to a small tank from which it is 
pumped to an overhead storage tank connected to all units, thus 
completing the cycle. The lubricating system as furnished by the 
engine manufacturer is not disturbed, so that any interruption in 
the operation of the centrifuge system will not affect the operation 
of the individual gas engine compressor units. The rate of flow 
from the overhead storage tank to each unit is fixed to provide a 


Power end of large type, 760 h.p. units, Ventura Fuel 
Company compressor station in Ventura Avenue field. 
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Ceili a 


160 h.p. units with piping arrangement inside steel truss 
building, Southern Counties Gas Company compressor sta- 
tion in Ventura Avenue field. 


Motor driven auxiliary equipment 


complete change of crankcase oil as often as is found necessary, 
and will vary with the load on the unit, and such other factors 
which influence the lubricating qualities of the oil. 


Station Piping 


Equipment for quickly shutting off all incoming and outgoing gas 
and for “blowing down” the plant piping from a common point, 
has been provided in plants of latest design. 

The apparatus consists of gas or air remote controlled shut off 
valves on intake and fuel lines, non-return valves on discharge 
lines, and quick opening valves on blow-down or bleeder lines. 

The small piping for closing the remote controlled shut off 
valves on the intake and fuel lines, together with the bleeder lines, 
is brought to a common point or control station accessibly located, 
but far enough from the main station piping to permit operation 
in case of fire or explosion. Bleeder lines should be of large size, 
four inches or larger, so that the main piping can be emptied in the 
shortest possible time. 

The non-return valves are of such construction that the chatter- 
ing set up by the compressor action will not be harmful. 

The necessity for the non-return valves was made evident by 
several disastrous explosions wherein the damage caused by the 
back flow of gas through the ruptured line was equal to that 
caused by the break, and since the breaks have occurred in most 
cases on hot gas lines, additional precaution should be taken to 
prevent corrosion on these lines. 

The combination of heat and moisture greatly accelerates soil 
corrosion with the result that the hot lines adjacent to the cooling 
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Station piping in header pit and cellar construction. 


A central control station at a iarge compressor plant. 


ponds deteriorate rapidly in the presence of moisture. Since these 
lines are usually short, they should be installed in open concrete 
trenches to eliminate contact with soil. This practice is being 
used in some of the latest plants. 


Drips and separators for removing condensed water and oi! 
vapor should be installed on intake and discharge lines and inter- 
mediate pressure lines where two-stage compression is employed. 
The removal of liquid is fairly simple; a riser in the line of 
somewhat larger diameter than the line proper, with a container 
at the bottom of the riser where the liquid can accumulate, being 
all that is necessary. 


The removal of the lighter oil vapors and water in the form 
of mist offers a problem that has not yet been satisfactorily solved. 
There are numerous patented separators on the market, and great 
care must be exercised in selecting the right type for particular 
work to be done. There is opportunity for added research and 
study on this subject. 


Color Scheme for Station Piping 


Several reports have been made by committees in recent years on 
this subject. These reports have been read and discussed by this 
Committee, and it is the consensus of opinion of its members that 
the schemes proposed by the former committees would not be of 
practical benefit to the operating crew because of the large num- 
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ber of designations contemplated. In a natural gas compresso: 
station only a few designations need be made because of th 
limited number of fluids and gases handled, and the operator may 
easily memorize the key if the color scheme provides an outstand 
ing, distinct color for each class of piping. 

Some thought also must be given the fact that hot lines requir 
a special grade of paint. This Committee believes that designa 
tions should be made on the valves and fittings only, and that 
the line proper may be painted any color to suit the genera! 
scheme of housekeeping. For the above reasons this Committee 
recommends the following plan: 


Valves and fittings to be painted as follows: 


Or IISA Sn En GF REE SR OPE, SOROS USE Dark Brown 
fe i ene eae Light Brown 


Low Pressure Discharge Gas....... SN Be otras _......- Aluminum 
High Pressure Intake Gas.......................... ERAN SRS: Green 
High Pressure Discharge Gas..........................---. ee 
Ng. SESE I am ene winks ilmadad Red 
PARR BTR niin oss nncccnciecnsirinscs ARETE Pate oP Spe salience White 
Pressure Water Lines—Water.................. . upinidhciadabertsaSatineaiel Orange 
Drain Lines—Water ........... RETRO TEIN RESeM 
Lubricating Oil Lines—Oil.... Palas Blue 


Muffler Design 


Because of the proximity of many of the oil fields of California 
to closely built up areas, the problem of adequately muffling the 
exhaust of compressor plant engine power units is extremely im- 
portant. For this reason your Committee has conducted some ex- 
periments in order to determine the effect of mufflers, and various 
lengths of exhaust lines on gas engine operation, and the results 
of these experiments are presented in Figure No. 1, for the in- 
formation of those interested. 

Diagram “A” was taken with a standard indicator on an 18- 
inch by 20-inch cylinder operating at 180 R.P.M., scale of spring 
No. 140. This diagram is shown to indicate approximately the 
working condition that prevailed throughout the test. 
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The remaining diagrams were taken with a 20 lb. spring, and 
indicate the pressure effect of exhaust lines and mufflers. 

Diagram “B” was taken on a unit equipped with a muffler lo- 
cated approximately 10 feet from the end of a 35-foot exhaust line. 

Diagram ‘“‘C’—35 feet of exhaust line and no muffler. 

Diagram “D”—58 feet of exhaust line and no muffler. 

Diagram “E’—80 feet of exhaust line and no muffler. 

From the foregoing it is readily seen that a muffler may be ot 
distinct benefit since the pressure at the end of the exhaust stroke 
on Diagram “B” is lower than on Diagram “C” where no muffler 
was used, while the length of exhaust line is constant. Diagram 
“D” and Diagram “E” indicate that longer exhaust lines in <his 
case were more efhcient than short ones, when using no mufier. 

Under any conditions it is desirable to install mufflers on gas 
eugine power units to eliminate exhaust noise and these should 
be so designed that a minimum of back pressure exists in the 
cylinder at the end of the exhaust stroke, and also that no excess 
friction exists during the exhaust stroke. 

The muffler design should be such as to permit modification 
of port area after installation in order to secure the results de- 
sired. For standard types of installation experimental data needed 
for muffler design is usually available, having been obtained 
from pervious experience. 


Spare Units 

For a well designed gas engine compressor plant it is safe to 
assume a monthly operating factor of at least 95 per cent—that is, 
5 per cent of the total capacity of the plant will not be available 
by reason of shut downs for repairs, etc. Many plants have a 
monthly operating factor in excess of 98 per cent. 

Whether or not spare or stand-by units should be installed is a 
question that depends on many factors, such as, rate of delivery, 
storage capacity available on the system, location and size of 
plant, etc. Generally speaking, the earning capacity of a spare 
unit must exceed all charges allocated to it, in order to justify 
its installation, and these facts should be ascertained for each case. 


Natural Gas Transmission Pipe Lines* 


HE purpose of this report is to present, in condensed form, 

what we have found to be the best practice in natural gas 

transmission pipe line design, construction, and operation, on 
the Pacific Coast. 

Many excellent books and papers have been written on the sub- 
ject of gas transm/ssion pipe lines, but most of them include so 
much that is not applicable to Pacific Coast conditions, that, after 
reading them, we find ourselves asking the question—What is the 
best practice under our local condition?—and in this paper your 
Committee attempts to answer that question. 

For the sake of brevity, in some instances references are made to 
existing books and papers, rather than duplicating what has already 
been written. 


Selection of Route 


The first step in the design of a pipe line is to select the route, 
between the source of supply and the market, which will yield the 
largest return on each dollar invested for rights of way, construc- 
tion, operation, and maintenance, during the life of the line, and 
before this can be accomplished, the following conditions must be 
considered: 

1. Source of Supply—what is its probable life—are there other 
present or probable future sources of supply enroute—could they 
be reached by a branch line more economically than by diverting 
the route of the main line? 

2. Market—is it all at the terminus of the line or are there 
present or probable future markets enroute—could they be reached 
with a branch line more economically than by diverting the main 
line? 

3. Topography of Terrain to be Traversed—will the cost of 
constructing and maintaining the line in a straight line over rough 
terrain, through corrosive soils, and across rivers at unfavorable 
crossing points, exceed the cost of lengthening the line to avoid 
such places? 

4. Rights of Way and Franchises—will the pipe line follow 
highways, or can rights of way over private property be secured— 
will the cost of private rights of way be justified by any saving in 
construction costs, and/or shortening of the line? 

5. Operation and Maintenance—will the route permit of eco- 
nomical operation, patrolling, and maintenance of the line—will it 
be possible to put the line out of service for a considerable time 
without serious results? If not—safe location, and accessibility for 
the purpose of making quick repairs, are of paramount importance. 


*Report of Committee: M. R. Thompson. Chairman. So. Counties Ges Co: 
R. L. Cook, So. Calif. Gas Co.; H. Graham, So. Calif. Gas Co; F. E. Jinnett, 
Ventura Fuel Co.; B. M. Laulkere, So. Calif. Gas Co.; Carl Summers, So. 
Counties Gas Co. 
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These conditions will vary with each problem, and they must 
be given their relative importance, but as a rule it will be found 
more economical, with large diameter pipe lines, to follow the short- 
est route possible, because the added installation costs due to un- 
favorable terrain, etc., do not increase as rapidly as the normal 
construction costs do, when the diameter is increased. However, 
as most of the serious breaks in pipe lines are caused by flood 
waters and land slides, it is good practice to avoid locations sub- 
ject to these conditions. The tops of hills and ridges are safer 
locations than side hills and canyon bottoms. 

When contemplating the installation of a pipe line on a highway, 
consideration should be given to probable changes in grade and 
alignment, made necessary by improvement of the highway. Often 
the cost of relocating the line exceeds the cost of private rights 
of way. 

Aerial reconnaissance and aerial photographs have proved of 
considerable value in selecting a route through very rough and 
mountainous terrain. 


Having selected the route, the length of the line is determined. 


Selection of Economical Transmission Pressure 


The two important factors to be considered in building a trans- 
mission pipe line are—the initial cost, and the yearly charges. 
Under the latter are included—interest on investment, amortization 
of initial investment on 6 per cent Sinking Fund basis, taxes, and 
orerating and maintenance costs. The useful life of the pipe line 
and the compressor station, and the physical life of the material 
and equipment determine the amortization period. For example 
we will take the problem of transporting, through a pipe line of 
uniform diameter, 20,000,000 cu. ft. of gas of .60 specific gravity 
at a flowing temperature of 60 degrees F., from a source of suppls 
where 20 pound gauge pressure is available, to a point 50 miles 
away, where a terminal pressure of 50 pound gauge is required, 
the probable useful and physical life of the installation being 1' 
years. 

By means of Weymouth’s formula it is readily seen that there 
are several pipe sizes which can be used, with varying initial pres- 
sures. The selection of pipe is limited to commercial sizes, and in 
this example we have confined ourselves to lapweld pipe. Any of 
the lines described in Table No. 1 will fulfill the assumed 
requirements. 


TABLE NO. 1 


Sate Wi king 

Nominal Inside Pressure in Initial Gange 
Diameter of Line Wall Thick- Weight Per Ft. Lbs./Sq. In. Pressure in 
in Inches ness in Inches in Lbs. (Calculated ) Lbs./Sq. I: 

g 259 23.141 637 60 

10 2359 9 019 510 10) 

2 203 27 202 338 170 

210 30.928 31% 115 

16 23 9.401 310 70 


* 
oa 


It will be noted that in the 12-inch, 14-inch and 16-inch sizes 
the required initial pressure is considerably below the safe work- 
ing pressure of the pipe, but these are the lightest weights obtain- 
able in commercial lapweld pipe. A factor of safety of 4.5, and 
a joint efhciency of 95 per cent have been assumed. 

As each of the above lines, with a compressor plant of sufhcient 
capacity, would deliver daily the required amount of gas, at the 
required pressure, it becomes necessary to decide which would be 
the most economical line to select. 

Assuming a steel pipe line of welded construction, and gas 
engine driven compressors, the estimated cost of the line and the 


necessary compressor plant, would be as shown in Table No. 2. 


TABLE NO. 2 


Nominal Yearly ¢ 
Internal Amortizat 
Diameter Initial Cost Interest, Oy 
of Pipe in Initial Cost of Compressor Total eration and 
Inches of Pipe Line Plant Cost Maintenance 
g $360,000 00 $494.000.00 $854.000.00 $250.565.00 
10 460,000.00 3$1,000.00 811,000.00 220.995 .00 
12 480 000 00 251,000.00 731,000.00 192,383.01 
14 §70,000.00 190,000.00 760,000.00 188.685.00 
122,500.00 862,500.00 194,964.00 


16 740,000.00 


It appears that the 12-inch line, with the necessary compressor 
plant, requires the smallest initial investment. However, the yearly 
costs would be $3,598.00 higher than for a 14-inch line, and the 
saving in yearly costs over a period of 10 years would justify 
the higher initial cost of the larger line. 

It is also evident that the capacity of the line can be increased 
very considerably by the addition of compressor equipment suth- 
cient to raise the initial line pressure to 300 pounds, which is we'l 
within the safe working pressure. 
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In lines longer than the one assumed in the above example, addi- 
tional booster stations may be economically installed at intervals 
along the line. When these booster stations are justified, they 
should be so located that the intake pressure at each booster will 
be at least one-third of the initial discharge pressure. 


Determination of Pipe Diameter 


A number of formulae have been developed for determining the 
required inside diameter of a pipe line for any given flow and 
pressure conditions. However, all studies made to date, of the 
cw of gas through simple transmission pipe lines of uniform dia- 
meter, indicate that Weymouth’s formula is more nearly correct 
than any of the others in common use. Weymouth’s formula is 
as follows: 


‘d 6.33 (P)4-—F 2?) 


Q— 2.11 2/ - — 
V L+s 


This equation *is based on a flowing gas temperature of 60 
degrees F., the rate of discharge, “Q,”’ being measured under stand- 
ard conditions of temperature and flow. For any other flowing 
temperature the factor 


Po. 
\ T, 
should be introduced, T; being the actual temperature of the flow- 
ing gas. The nomenclature employed is as follows: 


Q =Flow in cubic feet per hour. 
C =Coefhcient. 
P;=Initial pressure, absolute lbs. per sq. in. 
P.=Terminal pressure, absolute lbs. per sq. in. 
L =Length of line in miles. 
D =Internal diameter in inches. 
S =Specific gravity (air-unity). 
TI’ =Absolute temperature in degrees F. of flowing gas. 
This subject is covered in detail in the report of the P.C.G.A. 
Natural Gas Committee, published on Pages 732-735, Vol. 14, Pro- 
ceedings of P.C.G.A. 1923. 
Weymouth’s formula is applied to complex pipe lines, consisting 
of a series of simple pipe lines of different diameters connected in 


Example of pipe line route over top of ridge to avoid 
insecure location on side hills and canyon bottoms. 
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series, (called series or tapered systems), or consisting of several 
lines of the same or different diameters and lengths operated in 
multiple (called loop systems), by first converting all sections of 
the pipe line to equivalent lengths of one common size. This 
subject is quite fully covered in “Natural Gas Hand Book”’ by 
Diehl, Sec. 18, Pages 343-382, and “Natural Gas” by Lichty, Chap- 
ter 2, Pages 394 to 402. 

The effect of bends and angles on the flow of gas in a pipe line 
is practically negligible in transmission line design. 


Selection of Pipe 


Pipe made of many different materials and made by many dif- 
ferent processes is on the market, and before making a selection, 
consideration must be given to the following: 

Probable length of time the pipe line will be in service. 

Nature of soil and topography of terrain along the route of the 
line. 

Type of joints to be used. 

The most common kinds of pipe available are made of steel, 
wrought iron, cast iron, and alloys of copper, zinc and other metals. 

Due to their high cost, alloy pipes are recommended only where 
very corrosive elements are encountered under conditions which 
prohibit the use of an effective protective coating, and where a 
shut down of the line for replacement would entail serious losses; 
also where the cost of installation is very high, as it is sometimes 
in harbor crossings. 

Cast iron pipe has the advantage of long life, but, due to its 
comparatively low tensile strength, it does not compare favorably 
with steel pipe, especially in large diameter high pressure lines. 
Cast iron pipe has been used in transmission lines carrying pres- 
sures up to 100 pounds, but as yet no entirely dependable gas 
tight joint has been developed. 

Wrought iron pipe is claimed to have some advantages over 
steel in its resistance to corrosion, but its lower tensile strength 
and higher cost have caused it to be used but little, when good 
steel pipe is available. 

Steel pipe is used almost universally in gas transmission pipe 
lines, because of its great strength, its adaptability to many differ- 
ent types of pipe joint, and its relatively low price. 

There are two methods of making steel for the manufacture of 
pipe—the Bessemer and the Open Hearth methods. We will not 
attempt to discuss the relative merits of these two methods, nor will 
we discuss the chemical analyses of the steel used in making the 
pipe, other than to point out the effect of various elements on the 
physica! properties of the steel. 

An increase in the carbon content increases the hardness and 
elastic limit. Up to 85 per cent it increases the tensile strength. 
Beyond this limit it decreases these: properties. Carbon decreases 
the ductility and weldability. 

Manganese is always added to Bessemer and Open Hearth steel 
in proportions of from .3 per cent to .6 per cent, to prevent red 
shortness, generally considered to be due to iron oxide or iron 
sulphides. More than this is detrimental in tubular products. It 
increases the strength, but not so markedly as carbon. High car- 
bon steel, however, is affected more distinctly than low carbon. 

Sulphur causes red shortness, especially when insufhcient man- 
ganese is present, or when there is copper in the steel. It is espe- 
cially deleterious in welding steel, and should never be present in 
excess of .06 per cent. 

Phosphorus produces brittleness, particularly under shock. High 
carbon stee! is affected more distinctly in this way than mild steel. 
Up to .1 per cent it increases the tensile strength and then de- 
creases it. 

A stronger but less ductile steel is produced by the Bessemer 
process than by the Open Hearth method, without increasing the 
carbon content sufhciently to impair the welding qualities. 

In the old days, when fire bends were made, ductility was a 
more important factor than it is now that welded angles have 
been substituted. 

There are several types of steel pipe made, the most common 
being—seamless tubing, lap-weld, butt weld, and electric weld, and 
no one type can be recommended as better than the other for all 
conditions. The method of manufacture of each kind is briefly as 
follows: 


Seamless Tubing 


The steel for seamless tubing is delivered to the heating fur- 
nace in square blooms of various sizes and weights. When the 
proper temperature has been reached, it is rolled into round bars 
in sizes proportioned to the size of the tube to be made. While 
still at rolling heat, the round bars are cut to different weights 
(according to the length and wall thickness of the finished tube) 
and centered. They are then allowed to cool, and after inspection 
are sent to the piercing mill. 

The centered billets are placed in a heating furnace, where the 
temperature renders the steel soft and semi-plastic. The soft 
billet, almost white hot, is pushed into the piercing mill until it is 
caught by the revolving rolls, which force it over the point of a 
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The metal is thus displaced from the center of the hot 
This pierced billet is then passed 
through adjustable rolls and over a mandrel, to obtain the required 


mandrel. 
billet towards the outside. 


outside diameter and wall thickness. The mill scale is then re- 
moved and the tubes passed to the finishing or sizing rolls, where 
any irregularities of diameter are removed. The tubes are then 
allowed to cool and are tested. 

Seamless tubing can be made of high carbon steel, hence it is 
stronger than lapwelded pipe, and it has no longitudinal seam. 
However, by present manufacturing methods, thin wall pipe of 
large diameter cannot be made, and the wall thickness is not 
always uniform in sizes above 4 inch diameter. 


Lap Welded Pipe 


The skelp used in making lapwelded pipe is rolled to the neces- 
sary width and gage for the size of pipe to be used, the edges 
being scarfed and overlapped when the skelp is bent to shape, giv- 
ing a comparatively large welding surface. After heating the 
skelp to welding temperature, these overlapping edges are pressed 
together, at a welding heat, between a mandrel inside of the pipe, 
and rolls outside, which keep the outer diameter to size. The 
pipe then passes through another set of rolls to be straightened and 
to remove any irregularities of the outside diameter, after which 
it is allowed to cool slowly and then tested. 

The carbon content of the skelp must be low enough to permit 
welding, which limits the tensile strength. 


Butt Welded Pipe 


The skelp used in making butt welded pipe comes in specified 
lengths, widths, and gages, according to the size of pipe into which 
it is to be made. The edges are slightly beveied, so that the sur- 
face of the plate, which is to be the inside of the pipe, is not 
quite as wide as that which forms the outside. When the sheet is 
bent to shape and the edges brought together, they meet squarely. 
The skelp is then heated to welding temperature, after which it is 
drawn through funnel shaped dies, to complete the welding opera- 
tion. The pipe is then passed through sizing rolls to remove irregu- 
larities of the outside diameter, and is then cooled and tested. 

Butt welded pipe is almost entirely confined to very small sizes, 
where lap welding is not possible. 


Electric Welded Pipe 


This is a new process of manufacturing pipe, by means of elec- 
tric welding and longitudinal seam. This pipe is made from 
sheets rolled cold. The edges are prepared for welding, and as 
the sheets are rolled and the edges brought together, electric con- 
tact is made by two revolving electrodes, one on either side of the 
seam, and by passing the proper current, a fusion weld is made. 
No weld metal is added, and this process might properly be 
called a continuous spot weld process, or an electric fusion. While 
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this weld is being made, the edges of the pipe are being pressed 
together by rolls, and it appears that the welding heat, together 
with the pressure exerted by the rolls, produces a good texture of 
the metal in the weld. 

Another method of electric welding the longitudinal seam is as 
follows—After the sheets are bent to shape, they are passed through 
shaping rolls to straighten and correct any irregularities of the 
outside diameter, and at the same time they move slowly forward 
under automatic electric arc welding machines. 

Electric welded pipe can be made of high carbon steel plates of 
any desired thickness, which tends to reduce the weight of the pipe 
to a minimum, especially in large diameter lines. It is not made 
in sizes under 12 inches in diameter. 

Pipe Specifications 

Specifications for the various kinds and sizes of pipe on the 
market are published in many engineering hand books, and the 
American Petroleum Institute has adopted standard specifications, 
which are very generally followed by the manufacturers. A.P.lI. 
pipe specifications are published in pamphlet form, and cover the 
subject quite fully. 

It is important, when ordering pipe from the manufacturer, to 
give the following information: 


1. Type of pipe (lapweld, butt weld, seamless, electric weld, 
etc.). 

2. Material. This item includes the specifications for the steel 
to be used, the ultimate tensile strength, and other physical 
characteristics. 

3. Outside diameter. 

4. Wall thickness. 

5. Weight per foot, with permissible variation. 

6. Quantity required. 

7. Mill tests and inspection. 

8. Average length of joints, with permissible variations. 

9. Type of ends. (Complete description.) 

10. Protective coating to be applied at mill, if any. (Complete 


description of coating, and method of applying same.) 
11. Rate of shipment. 
12. Delivery point, and routing. 


Unless otherwise specified, A.P.I. specifications must be followed. 


Factor of Safety Commonly Used in Pipe Line Construction 

In designing high pressure gas transmission lines, the general 
practice throughout the country has been to use a safety factor 
ranging from 4 to 5, which appears high, when compared to safety 
factors employed in other structures. However, this is because all 
pipe lines are subject to more or less corrosion, and, being buried 
underground, cannot readily be inspected. 

Table No. 3 gives a comparison of several lines which are typi- 
cal of prevailing practice. 


TABLE NO. 3—COMPARISON OF HIGH PRESSURE GAS LINE DATA 


Designed Designed Tensile Tensile Ultimate 
Maximum Field Working Stress Stress Tensile 
Operating Test Tensile Under Under Strength 
Total Outside Wall Pressure Pressure Stress Mill Field of Steel Factor Long! | 
Length Dia. Thickness Lbs. per Lbs. per Lbs. per Test lest Lbs. per ofl tudinal Girt 
Miles Inches Inches Sq. In. Sq. In. Sq. In. Press ress Pipe Steel Sq. In Safety Seam Jou 
340 oy 0.375” 400 lbs. 12,000 Ibs. 14,700 Ibs. Open Hearth §2,000 Ibs. 4.11 Lapweld Dresser 
Couplings 
210 18” 0.34375 400 10,600 14,400 Open Hearth §2,000 4.66 Lapweld Dresser 
Couplings 
Bessemer 58.000 5.20 
170 22" 0.375 400 12,000 14,700 Bessemer $8,000 4.59 Lapweld Dresser 
Couplings 
300 aa 0.3125 425 13,500 22,000 Open Hearth 63,000 4.44 Elect. Dresset 
Weld Couplings 
160 20” 0.25 350 14,400 22,000 20,000 Open Hearth 63,000 4.16 Elect. 
Weld Welded 
16” 0.34375 650 15,200 22,000 20,000 Open Hearth 63,000 3.94 Elect. 
Weld Welded 
83 1234" 0.22 400 500 11,800 14,500 14,500 Open Hearth §2,000 4.19 Lapweld Welded 
50 1234” 0.22 400 500 11,800 14,500 14,500 Open Hearth 52,000 4.19 Lapweld Welded 
43 15” 0.25 400 400 12,200 15,000 12,000 Open Hearth §2,000 4.05 Lapweld Welded 
250 20” 0.3125 375 seca 12,200 EE Sega Open Hearth 52,000 4.05 Lapweld Dresser 
Couplings 
15 16” 0.3125 400 10,300 14,100 Open Hearth §2,000 4.80 Lepweld Dresser 
Couplings 
39 16” 0.28125 400 11,600 15,600 Open Hearth §2,000 4.25 Lapweld Dresser 


Couplings 


see 
fh 
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Welding pipe into short sections in advance of line-up crew. 


Determining Required Wall Thickness 
The formula for calculating the minimum allowable wall thick- 
ness of a pipe line is as follows: 


RxP 


Minimum allowable wall thickness in inches= 
SxExF 


Where P=Working pressure in pounds per sq. in. 
S=Ultimate strength in lbs. per sq. in. of pipe material. 
F=Factor of Safety. 
E=Efhciency of longitudinal joint. 
R=Inside radius in inches. 


With all pipe, other than seamless tubing, the efficiency of the 
longitudinal weld or joint must be considered when determining 
the minimum safe wall thickness for a given pressure and diameter. 


Recent developments have been made in the mill practice of lap 
welding steel pipe, which insure a higher and more dependable 
efhciency of the longitudinal weld than was possible heretofore, 
and the manufacturers of electrically welded pipe claim a joint 
ethciency as high as 99 per cent. However, although the tendency 
is to allow a higher percentage of joint efhciency, a maximum of 
95 per cent is recommended. 


When it is possible to take advantage of the reduction of pres- 
sure due to friction, the wall thickness of the pipe may be reduced 
as the line approaches its terminus. However, in calculating the 
wall thickness at the terminus of the line, it must be borne in 
mind that the discharge pressure is subject to variations, due to 
changes in load, and to other causes which cannot always be 
anticipated in time to accurately control the discharge pressure 
from the intake, especially in very long lines. For this reason it 
is not safe practice to design the wall thickness for a pressure at 
the terminus less than the normal terminal pressure plus one-half 
of the difference between the initial pressure and the normal ter- 
minal pressure. In other words, a line designed for an initial 
pressure of 400 pounds and a terminal pressure of 50 pounds should 
be designed to withstand a terminal pressure of— 


400 — 50 
50 + = 225 lbs. 
2 


In Southern California, changes in sources of supply, and mar- 
kets for natural gas, have made it necessary to change the direc- 
tion of flow in a number of pipe lines. In other words, the intake 
end of a line becomes the terminus; and where there is a possi- 
bility of this condition arising, the pipe line with a tapered wall 
thickness should not be considered. 


Selection of Type of Pipe Joints 


The three types of pipe joint most generally used are—the 
screwed joint, the rubber gasketed coupler type joint, and the 
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welded joint. The screwed joint is now seldom used in major 
transmission lines, its use being confined chiefly to field lines of 
the smaller sizes. The tendency has been, where old screwed lines 
are relaid, to cut off the threaded ends and couplings, and weld 
the lengths of pipe together. 

The principal objections to the screwed joint are—the higher 
cost of this type of construction, the difficulty of securing and 
maintaining a gas tight joint, and the fact that the joint is not 
as strong as the pipe itself. 

The rubber gasketed coupler type joint is used extensively for 
transmission line construction in the East, but its use on the Pacific 
Coast has been practically discontinued in favor of the welded 
joint. The advantages of the rubber gasketed coupler type of 
construction are the ease and speed of installation, and the flexibil- 
ity of the coupler. However, its disadvantages are that it requires 
considerable earth fill and anchorage, and it is not possible to 
maintain this type of construction absolutely gas tight. Further- 
more, the gasket material is subject to some deterioration, and 
depreciates with age and usage. 

The welded joint has the advantage of being a gas tight joint, 
and, when properly made, has a strength and life equal to that 
of the pipe. Furthermore, the cost of welded construction is gen- 
erally less than either screwed or coupler construction. Welded 
joints can be made either by the oxy-acetylene method or by the 
electric method, the former being more universally used. 

For pipe sizes ordinarily used in gas transmission pipe lines, 
the butt-weld joint has been found to be more practical and eco- 
nomical than any other type. Recently the slip joint, or bell and 
spigot, has been suggested, since it offers certain advantages in 
quickly lining up pipe and speeding up construction. However, 
this joint is more expensive, and it is doubtful if its extensive use 
would be justified, where the welding is being done by the oxy- 
acetylene method. However, there may be an advantage in using 
the slip joint, if welding is to be done by the electric method. See 
1928 report of American Gas Association Distribution Committee 
on Pipe Joints. 

Flanged connections are used when installing valves and fittings 
which the pipe cannot be welded to. Flanges for this purpose are 
made of steel, and are of the Van Stone type, being welded direct 
to short pieces of pipe in the manufacturer’s shop. ‘These pieces 
of pipe are of the same size and material as the line pipe, and 
should be just long enough to conveniently weld to the line. Their 
length is usually equivalent to the diameter of the pipe plus six 
inches. 

Gaskets must be of material unaffected by drip oil or gasoline. 
Several brands of hard pressed asbestos gasket material have 
proved satisfactory. They should be of the ring type, and not 
more than 1/16 inch thick. 


Line-up crew lining and tacking lengths of pipe on skids 
over trench, 
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Expansion Joints 


There is some difference of opinion among engineers as to the 
necessity of using expansion joints in natural gas transmission 
lines. 

Some of the eastern engineers continue to recommend their use, 
whereas, experience on the Pacific Coast, and in certain sections of 
Texas, indicates that the general use of expansion joints is unneces- 
sary, except under certain known conditions, where the pipe line 
is subject to excessive temperature changes, and where provision 
for expansion and contraction must be made, as in river crossings, 
where the pipe is supported on bridges. 

Where expansion joints are required, the type of joint to use 
depends upon local conditions. The types generally used are the 
long sleeve rubber packed coupler, and some form of expansion 
bend. ‘There are other types of expansion joint on the market, 
and many inexpensive and efhcient methods of taking care of ex- 
pansion and contraction have been developed by pipe line con- 
struction engineers. Some of the best of these expansion joints are 
made up of the material at hand, and require no special fittings. 
See plate No. 1. 

The pipe at one or both sides of an expansion joint must be free 
to move longitudinally, without chafhng or damaging the protec- 
tive coating, and where sleeve joints are employed, provision must 
be made to restrict any lateral movement; otherwise, when expand- 
ing, the pipe may “kick” off of its supports. 

It is essential that proper precautions be taken when installing 
expansion joints so that when the temperature of the pipe is mid- 
way between maximum and minimum, the expansion joint will be 
midway between fully expanded and fully contracted. 

Sleeve type expansion joints, employing packing and packing 
glands, are subject to leakage, and require maintenance. ‘“U” 
bends, although more bulky, are less troublesome, especially if 
they can be installed in a horizontal plane, which eliminates the 
possibility of trapping liquids or solids carried along with the gas. 


Insulated Pipe Joints 

Insulated joints are sometimes installed in localities where pos- 
sible damage may result from electric current traversing the pipe 
line. One type of insulated joint is composed of two companion 
flanges, with a fiber gasket between. Fiber thimbles are inserted 
in the bolt holes, and fiber washers are placed under the head and 
nut of the bolt, to prevent contact between the bolt and the flanges. 
The pipe is then encased in a wooden box for a distance of fifty 
feet, twenty-five feet each way from the insulated joint, and the 
box is then filled with asphalt, which acts as an insulator against 
ground currents. 

Another type of insulated joint is the rubber gasketed coupler, 
having specially designed rubber gaskets which cover the pipe 
under the sleeve and for some distance at either end. This type 
is also encased in an asphalt filled box, the same as the flange 
type. Either type is a potential source of leakage and trouble, 
and the effectiveness of the insulation is problematical. 


Welding Rod 

The best practice in making welded pipe joints is discussed 
under “Construction Methods and Specifications,” in this report. 
However, a short discussion of the best welding rod to select for 
pipe line work will not be out of place here. 

Until very recently it was considered the best practice in pipeline 
welding to use a low carbon steel rod, the analysis of which was 
approximately that of the material being welded. 

Investigations and tests, however, have proven that the best 
welds are obtained, not with a rod whose analysis is the same as 
the steel being welded, but with a rod which produces a weld, 
the analysis of which is similar to the analysis of the pipe or 
steel being welded. 

There are many classes of welding rod on the market, but for 
pipeline welding only two types will be considered: First—the 
so-called “Low Carbon Rod,” which complies with Specifications 
G, No. 1A of the American Welding Society, and the analysis of 
which approximates to a certain extent the analysis of Bessemer 
steel; and second—the so-called “Alloy Rod,” designed to produce 
a weld, the analysis of which approaches the analysis of Besse- 
mer steel. 


Table No. 4 shows the analysis of average “Low Carbon” and 
“Alloy” rods: 
TABLE NO. 4 


Low Ca rbon Rod Alloy Rod 


I UN 05 17-.20 
Manganese per cent............ ciaiechigianiagaiiedes .07 40 
si saad) ounanbeibnnniaigla 01 .50 


The phosphorus and sulphur content in each case is lees than 
.04 per cent. 

It will be noted in the analysis of the low carbon rod, the 
carbon content is about the same as in Bessemer steel; while in 
the alloy rod, it is considerably higher. 
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Table No. 5 shows the composition of weld metal obtained by 


using low carbon rod or alloy rod with Bessemer steel pipe: 


TABLE NO. 5 


. Am Low Carbon Rod Alloy Rod 
NO OI ial ss ote ogpsinionee 05 14 
Manganese per cent...................... | .07 40 
PN said eedewtdenacianniesinnes O01 .25 


It will be noted that with the low carbon rod the resulting weld 
is one in which both the carbon and manganese content are less 
than in Bessemer steel. In the case of the alloy rod, the carbon 
content is considerably higher than in Bessemer steel, while the 
manganese content is approximately the same. 


Since both carbon and manganese content, up to certain limits 
(which are not reached in the above table), add to the tensile 
strength of the steel, it is to be expected that the resulting weld 
when using alloy rod, will be sronger than when using low 
carbon rod. 


Experiments have shown that welds properly made with the 
alloy rod consistently develop 10,000 to 12,000 Ibs. greater tensil 
strength than welds made with the low carbon rod. However, it 
has been found that a more rigid inspection is necessary, as the 
alloy rod does not flow as easily as the low carbon rod. 


While an increase in tensile strength is obtained with the alloy 
rod, the ductility of the metal is reduced. 


Elongation by cold 
Welds made with bend tests in 2-in. 


Low Carbon Rod............... 
Alloy Rod 


Selection of Valves and Their Location in the Line 


No valves yet manufactured are entirely trouble-proof in gas 
transmission lines. Gate vaives and plug valves are most com- 
monly used. The ordinary gate valve, either double disc or wedge 
tvpe, is so constructed that solids, such as sand or scale, passing 
through the line with the gas, lodge under the gate and make it 
impossible to close it completely until it has been cleaned. Very 
fine dust is sometimes deposited on the face of the valve seat, 
while the line is in operation, and when the valve is closed this 
dust is compressed into a hard cake, which breaks when the valve 
is next opened. Parts of this cake fall away and other parts 
remain sticking to the seat, and thereafter prevent a tight shut- 
off. When a valve in this condition is allowed to remain closed for 
several hours, with a high differential pressure across it, the erosive 
effect of the gas passing at high velocity between the gate and 
its seat, where the caked dust has broken away, will soon do 
serious damage. No gate valve of the ordianry type can be relied 
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upon to make a tight shut-off after being in service several months 
on a natural gas transmission line, under the usual conditions. 


There is now on the market a gate valve which has a gate so 
constru.td that when the valve is open a circular port in the 
gate is brought into line with the pipe opening, thus making a 
smooth circular bore of the same diameter as the inside of the 
pipe through the valve. There is no opportunity for dust to 
collect on the seat or under the gate, which is a decided improve- 
ment over the ordinary type. 

Gate valves over 6 inches in diameter, if used on lines carry- 
ing over 250 pounds pressure, should be provided with by-passes. 
in order that the differential pressure across a closed valve can 
be reduced before an attempt is made to open the main valve. 
With a heavy differential pressure across the closed valve, the 
stem may be broken before force enough is applied to raise the 
gate; also, the seat may be injured, when the valve is first 
“cracked,” by the erosive action of the gas, especially if it car- 
ries sand or scale. 

All gaskets used in valves on natural gas lines should be of 
material not affected by drip oil. The valve stem packing should 
also have similar properties. 


If gate valves are used, the non-rising stem type is recom- 
mended for sizes 12 inches and under, when located in vaults; the 
rising stem type is recommended for sizes larger than 6 inches, 
when located above-ground, and for all sizes larger than 12 
inches, regardless of location. 

Plug valves of the lubricated type are recommended where a 
tight shut-off is essential. If these are kept lubricated, and oper- 
ated once a month, they will operate easily, even under heavy dif- 
ferential pressure; they are very compact, and can be installed in 
smaller vaults than gate valves. However, they are much more 
costly than gate valves and may stick or “freeze,” if not operated 
and lubricated at comparatively frequent intervals. 

The gear operated plug is recommended for sizes 8 inches and 
larger, and by-passes are recommended on sizes larger than 12 
inches. 

By the use of properly designed Venturi throats, valves with 
openings of 40 per cent of the cross section area of the pipe line 
ir: which they are installed, will not restrict the flow materially. 
This permits the use of smaller, and consequently less expensive 
valves. Some manufacturers make valves especially for gas trans- 
mission lines, with Venturi throats cast integral with the body of 
the valve. The pressure drop through these valves, under any 
given pressure and flow conditions, will be furnished by the 
manufacturer. The effect of the pressure drop through the line 
valves, on the line delivery capacity, must be weighed against 
the saving in the cost of Venturi type valves, as compared with 
the cost of full size valves, in each case. 


It is the general practice to place valves in transmission lines 
at more or less regular intervals, in order that repiars may be 
made to a section of the line without “blowing down’’ the entire 
line. Blow-off valves should be provided on each section, between 
the line valves. These blow-off valves are often combined with 
the by-pass. See Figure 1, Plate II. It is good practice to have 
the valve set-up, complete with its by-pass, blow-off valve, and 
flanged nipples, made up in the shop, and tested before delivery 
to the pipe line. The size of blow-off depends on the rapidity with 
which it is desired to blow down the line. The general practice, 
with line valves at two-mile intervals, is to use 2-inch blow-offs 
on 4-inch lines, 3-inch on 6-inch to 12-inch lines, and 4-inch on 
14-inch to 20-inch lines. If the by-pass is combined with the 
blow-off, each section will have two blow-off valves, one at 
each end. 

The economic distance between line valves will depend on the 
valve of the gas which will be lost in blowing down the line, the 
effect on revenue and service, of an interruption in delivery, the 
location of the line, and the labor costs of making repairs. 

In transmission lines on public highways, where gas escaping 
from a break must be stopped quickly, it is recommended that 
valves be installed not more than two miles apart. On private 
rights-of-way it is purely a matter of cost of valves agianst pos- 
sible cost of lost gas, and losses due to interruption of service, 
caused by either a break or the necessity of cutting the line to 
make changes, etc. 

The general practice, on the Pacific Coast, is to install line 
valves from two to five miles apart. It is also general practice 
to place valves at either side of river crossings, or other similar 
locations, where breaks are likely to occur. Some counties have 
ordinances requiring that gas pipe lines, supported on highway 
bridges, be provided with valves at limited distances from each 
abuttment. 

Experience indicates that it is unnecessary to place valves at 
either side of railroad crossings, as has been the practice of some 
pipe line engineers in the past. 
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When locating regular interval line valves, they should be 
placed where they will be easily accessible, by automobile if pos- 
sible, even if by so doing the distance between valves varies con- 
siderably. A valve that is inaccessible in bad weather is not of 
much value. If possible, locations should be selected where the 
valve vault will never stand full of water, even in time of flood, 
and where blow-off valves can be opened wide, without causing 
damage to trees, telegraph wires, power lines, buildings, etc. 


At junctions between two transmission pipe lines, or between 
transmission lines and distribution mains or services to large 
consumers, it is often good practice to install line valves, so that 
in case of an enforced shut-down of one part of the transmisison 
or distribution system, interruption of service will be minimized. 


Valve Vaults 


All valves on transmission lines should be protected by a box or 
vault of some kind. Such housing protects the valve from injury, 
and keeps it from being tampered with. 


Where the pipe lines are not installed on highways, boxes made 
of 2-inch by 12-inch planks are sufficient. The lumber should be 
redwood, on account of its lasting qualities, and the box should 
be large enough to allow free access to the valve. The cover 
should be hinged on the box and provided with a hasp, bolted on, 
for locking. The lids should not be any larger than can be handled 
by one man. Such boxes can be vented by boring suitable holes in 
the top and in the sides, if they extend above ground. 


Where vaults are necessary on highways, they should be con- 
structed of reinforced concrete, with heavy cast iron manhole 
frames and covers. ‘They should be located as far from the 
center of the road as possible, and be designed to withstand the 
weight of heavy trafic. Vaults should be large enough to allow 
free access to the valve. When of sufficient size to permit the 
entrance of a man, the manholes and covers should be large 
enough, and so located with reference to the valves, that the man 
can easily get in and out. All vaults large enough for a man 
to enter should be well vented. Experience has shown that it is 
good practice to install two vent pipes, not less than 6 in. in 
diameter, for each vault, one vent pipe having its opening near 
the top of the vault, and the other near the bottom. These 
vents usally extend from the vault to the side of the highway, 
and the one leading from the top of the vault is extended vertical- 
ly for about eight feet. The upper end of this vent pipe is 
closed, and holes are cut in the pipe near the top, to allow free 
circulation of air. The other vent pipe is brought about 6 in. above 
the surface of the ground, and is provided with a cap that will 
allow air to enter freely, but will keep out rain, leaves, etc. A 
return bend makes a good cap. Particular attention must be 
paid to location of the manhole with reference to the blow-off 
valve, because it is necessary to attach a length of pipe to the 
blow-off valve, to conduct gas out of the vault when the blow-off 
valve is used. This pipe or stack should extend high enough 
above the roadway to carry the gas well above the passing trafhc. 


When possible, valves should be located off the roadway, in 
the space between the curb line and the sidewalk, by deflecting 
the pipe line from its location in the roadway, into the parking 
and out again. This is less costly because the vault does not have 
to be so deep nor of such heavy construction, not being subject to 
heavy loads. The whole top can be made so that it may be 
removed, thus making the valves easily accessible, and vents un- 
necessary. See Plate III. 


Railroad Crossings 


All steam and electric railway companies have standard specifi- 
cations covering the installation of high pressure gas pipe lines 
beneath their roadbeds. 


All steam roads require that gas pipe lines be encased in a 
larger pipe, in order that the shock and vibration of passing 
trains will not be transmitted to the gas pipe; also in order that 
any gas which might escape from the pipe line will not come to 
the surface near the tracks, but will be carried away to a safe 
distance. 


Electric railway companies require the insulation of pipe lines 
crossing under their roadbed, and usually require that they be 
encased in a wooden box filled with asphaltum. 


These specifications are furnished by the railroad companies, 
and are made part of the crossing agreement. 


Highway Crossings 
It is good practice to encase transmission lines when they cross 
under heavily traveled highways, especially under paved high- 
ways. Some state highway engineers require that this be done. 
Whether an open trench is cut across the highway, or a hole is 


hored from side to side, under the traveled portion of the road- 
way, depends on the kind of soil and the comparative costs of the 
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two methods. The casing can be of wrought iron or steel line 
pipe, riveted or electric welded well casing, corrugated galvanized 
culvert, or concrete pipe. The inside diameter of the casing 
should be at least 2 inches larger than the outside of the line pipe. 


River Crossings 

Pipe line river crossings are of two general types—under river 
crossings, installed in the bed of the river; and above water 
crossings, suspended in some manner, from bank to bank, above 
the high water level. 

The type of crossing best suited to any particular location can 
be determined only after a careful survey of all conditions, par- 
ticularly the character of the river; its bed and banks, the velocity 
of flow, and the volume of water that may be expected under 
extreme flood conditions. If the conditions are such that an expen- 
sive crossing installation would be required, in order to insure 
uninterrupted service during extreme flood conditions, its cost 
should be compared with the cost of temporary interruption of 
service, and repairs to a less expensive crossing, to determine 
which would be the more economical. 

When possible, the pipe line should be supported on a substantial 
highway bridge. If the bridge is not more than 200 feet long, 
the pipe should rest unrestrained on projecting portions of it; 
or on especially made brackets on its upstream side, so that 
should the bridge be washed out and carried down stream, the 
pipe would not be carried with it. The pipe may remain in 
service after the bridge is gone. 

On longer bridges it is necessary to support the pipe by hangers, 
or to attach it to supporting brackets, to prevent it from “kicking” 
off of them, when expanding. 

The maximum allowable distance between supports depends on 
the strength of the pipe line as a beam, and in Table No. 6 is 
shown the allowable span between supports, for several sizes of 
steel pipe, both empty and full of water, assuming a safe work- 
ing stress of 15,000 pounds, and considering the pipe as a con- 
tinuous beam. 


TABLE NO. 6 


Allowable 
Span full 
of Water. 
In Feet 


Cutside 

Diameter Wall 
of Pipe Thickness 

in Inches in Inches 


Allowable 
Span full 
of Gas. 
In Feet 


4.5 A 70 
6.625 ; 87 
8.625 ; 99 
10.75 112 
12.75 ; 123 
12.75 ; 122 
16.00 ; 136 
16.00 ; 136 
20.00 , 156 
20.00 ‘ 154 
24.00 170 


When possible, a sufficient number of supports should be pro- 
vided to cut the maximum allowable span in half, so that in case 
one support fails, the pipe will not fall. If there is the remotest 
possibility that the pipe may become filled with water or oil, the 
span should be short enough to withstand the added load. 


The design of the supports will depend on the type and design 
of the bridge. Pipe hangers, which will swing as the pipe ex- 
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pands and contracts, are preferable to rigid brackets with rollers, 
because the protective coating is less liable to damage. Sometimes 
the hangers are attached to the top cord of a bridge truss and are 
long enough to support the pipe at the deck level. Buffers should 
be rigidly attached to the pipe to take the wear, if the pipe will 
rub against any part of the supporting structure. 

Whenever possible, the pipe should be supported from the piers 
or bents of a steel or wooden bridge, rather than from the centers 
of the spans, in order to minimize vibration. A_ very liberal 
safety factor is recommended for pipe supports when they are 
attached to parts of bridges which are subject to vibrations, and 
all bolts used should be fitted with lock washers, lock nuts or 
cotter pins, to prevent them from shaking loose. See Plate IV. 

Sometimes a bridge is so designed that the pipe can be laid on 
the cross-members, below the deck, but this location is not recom- 
mended, because of its inaccessibility for inspection and main- 
tenance. 

If no highway bridge is available, and the character of the 
river bed permits, the pipe should be installed on, or below, the 
river bottom, and weighted sufficiently to keep it in position. It 
should also be protected against corrosion. Under some condi- 
tions the use of copper or bronze pipe is justified, to increase the 
life of the installation. If the bed of the river is subject to ero- 
sion during floods, some sort of structure must be provided to 
support the pipe above the stream. 

Many Southern California rivers are dry except during short 
periods of extreme flood, and during these periods their channels 
are not confined to a fixed location, but change from place to 
place within the limits of the river bed, which may be a mile or 
two wide. Where the cost of a substantial bridge, entirely across 
the river bed, is prohibitive, a reasonably safe crossing may be 
made by installing the pipe line in a deep trench, and anchoring 
it, at intervals, by means of concrete piers or piles. These anchors 
should extend from the pipe down below the depth to which the 
flood channel will cut, and the distance between them will depend 
on the strength of the pipe as a beam, not only to support its own 
weight, if uncovered, but to resist the force of the flood waters. 

If the pipe line is to be suspended across the river, above 
water, the type of the supporting structure will depend on local 
conditions. Across streams with high banks, or across narrow 
deep arroyos, where the span is not too great, the pipe line will 
support itself, the length of the span depending on the strength 
of the pipe as a beam. Table No. 7 gives the maximum allowable 
spans for several different sizes of steel pipe, assuming a safe 
working stress of 15,000 pounds, and considering the pipe as a 
beam with fixed ends. 


TABLE NO. 7 


~ Allowable 
Span full 
of Water. 


in Feet 


Allowable 
Span full 
of Gas. 

In Feet. 


Outside 

Diameter Wall 
of Pipe Thickness 

in Inches in Inches 


4.5 . 81 

6.625 . 100 

8.625 : 115 
10.75 . 129 
12.75 . 142 
12.75 . 141 
16.00 ‘ 157 
16.00 : 157 
20.00 , 180 
20.00 . 178 
24.00 , 196 


If the ends of the span are not rigidly fixed in the banks, reduce 
the allowable span given im the above table by 33% per cent. 

When the span is too long for the pipe to support itself, if piles 
can be driven into a good solid formation, and if the stream does 
not carry much wreckage, a trestle can safely be used; or the pipe 
may be supported by a cable suspended from one or more towers 
erected on piles in the river bed. 

If conditions are such that piles are not dependable, a cable 
suspended from towers on the banks, or on substantial piers in 
the river bed, is the only safe means of supporting the pipe. 

If the river banks afford firm foundations for towers above 
high water, if there is space enough for anchor cables on each 
side of the stream, and if the span does not exceed one thousand 
feet, a two-tower single span suspension is, in the majority of cases, 
the most reliable and economical supporting structure. 

If the river banks do not attord safe foundations for the towers, 
or if there is no room for anchor cables, one or more towers may 
be placed on substantial piers in the river bed. ‘These piers must 
rest on a firm foundation and must be designed to withstand the 
maximum flood conditions. One tower is recommended for a 
crossing of a thousand feet or less. The ends of the supporting 
cable may be attached to suitable concrete anchor blocks, or to 
the pipe line itself. 
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The clearance necessary under the suspended. pipe will be gov- 
erned by the probable high water level, and the amount and 
character of the wreckage carried on flood waters. 


On navigable rivers the War Department dictates the minimum 
clearance and the space between bridge piers or trestle bents. 


Drips and Scrubbers 

Solid and liquid impurities are always present to some extent 
in natural gas carried in transmission pipe lines. These impuri- 
ties may be introduced with the gas; they may consist of bits of 
welding metal and dirt, etc., left in the line by the construction 
crew; or they may originate inside the pipe line, as, for example, 
jron oxide resulting from internal corrosion. 

The nature of these impurities, and the extent to which thev 
are present, will determine the importance of removing them, and 
will govern the design of drips and scrubbers for doing so. 


If gas delivered direct from the wells to the pipe line, without 
passing through compressors, contains solid or liquid impurities 
that may injure the pipe line or impair its capacity, they should 
be removed before the gas enters the line. If the gas is delivered 
to the pipe line from a compressor station, solid impurities will 
have been removed, but the gas may contain large quantities of 
water vapor or condensable gases, which liquify as the tempera- 
ture of the gas drops, and for the purpose of removing these 
liquid impurities, an efhcient drip or separator should be installed 
in the line, at a point where the pressure and temperature condi- 
tions combine to condense the maximum amount of water vapor 
or condensable gases. ‘This point is usually some distance from 
the compressor station. If this one drip or separator is so con- 
structed that it removes all liquid impurities, no others will be 
necessary on the balance of the line. Consequently, a considerable 
investment is justified for effective apparatus at this point. 


Drains should be installed at all trapped portions of the line 
to remove any water that may be introduced by hydrostatic tests, 
or by accident. 


Several comprehensive committee reports and papers on the 
subject of impurities in natural gas, their effect and removal, are 
available. See Pacific Coast Gas Association 1923 Proceedings, 
Vol. 14, page 720—‘Solid and Liquid Impurities in Natural Gas 
and Means for Their Removal.” Also 1924 Proceedings, Vol. 15, 
page 642—“Interior Corrosion of Gas Mains’; also in 1926 Pro- 
ceedings, Vol. 17, page 232—“Oxygen and Water Vapor as 
Factors in the Interior Corrosion of Gas Mains.” 

Plate V shows a very efhcient and inexpensive separator type 
of drip, and two approved methods of installing drains. 


Soil Survey to Determine Proper Pipe Protection 

A survey should be made of the soil in which a proposed pipe 
line will be buried, to determine what protection, if any, is neces- 
sary against soil corrosion. If this survey discloses the fact, that 
all or part of the pipe will be buried in corrosive soil, means 
should be employed to protect such part of it, or pipe of corrosion- 
resisting material used. 

The pipe should be protected cnly where it is needed and no 
effort spared in protecting those parts effectively. 

The effect of soil corrosion on pipe material, and the means of 
preventing or mitigating it, have been the subject of many com- 
mittee reports and papers. Reference is made to Proceedings of 
the Pacific Coast Gas Association, Vol. 13, page 157; Vol. 15, 
page 655; Vol. 16, pages 621 and 628; Vol. 17, pages 205 and 
241; Vol. 18, page 461; Vol. 19, pages 370 and 383. 

The selection of the best protective measure will depend on 
the kind of pipe, the character of the soil, and the conditions 
under which the pipe line is to be installed. The cost of protec- 
tion against soil corrosion must be justified by the increased 
physical life of the pipe protected. 


Construction Methods and Specifications 

Gas transmission line construction methods will depend, to a 
limited extent, on the character of the pipe line; that is, its prob- 
able useful life, its working pressure, its location, its justifiable 
cost, and the speed with which it must be installed. 

The construction methods recommended in this report are 
intended to cover pipe line construction when maximum life and 
service, combined with the minimum maintenance expense, are 
expected. If the work is carefully planned and the construction 
crew or crews well organized, the cost can be kept very low, con- 
sidering the results obtained. 


Organization 

The organization of the construction crew, its management and 
supervision, have an important bearing on the construction cost, 
and the speed of the installation. 

A full crew consists of several small crews, each of which 
specializes on one class of work. The usual line-up is as follows: 
Survey Party, Road Building Crew (if required), Trenching 
Crew, Line-up Crew, Welding Crew, Cleaning and Protecting 
Crew, Lowering and Grading Crew, Backfilling Crew, and pos- 
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Plate V 
sibly a Hydrostatic Test Crew. The welding crew usually sets 
the pace, and the other crews should be organized to maintain 
the same speed. One full crew should complete from 2000 to 


5000 feet each working day, depending on the character of the 
terrain. ‘The number of men in each crew will depend on the 
size and weight of the pipe, and the kind of equipment employed. 


Speed is a matter of men and equipment. There is a limit to 
the size of each full crew that can work efficiently, but the number 
of full crews is only limited by the available equipment, and com- 
petent labor, particularly welders and crew foremen. If equip- 
ment cannot be rented, the justified investment in purchased 
equipment will depend on the cost of the completed line, the 
second-hand value of the equipment after the job is completed, 
the saving of interest during construction, and the revenue derived, 
or losses averted, by advancing the date on which the completed 
line can be put into service. 


The different steps in pipe line construction, in their usual 
order, are as follows: Survey of route; construction of roads or 
trails, where necessary hauling and distributing materials; 
ditching; lining and welding; cleaning the pipe and applying 
protective coating, if any is necessary; testing for tightness; lower- 
ing’ grading; backfilling; final test; hydrostatic test, where such 
test is required; and cleaning inside of pipe and purging, prepara- 
tory to placing the line in service. 


60-foot self-supporting span of 12-34-inch pipe across deep 
arroyo. 


Survey 


_ Where the line follows a public highway, the survey is a very 
simple matter, consisting principally of selecting and marking the 
location for the pipe line, in reference to the center line of the 
highway right-of-way. In selecting this location, consideration 
should be given to probable improvements to the roadway. and 
their effect on the pipe line location. Consideration should also 
be given to accessibility of the pipe for maintennace, after it has 
been installed, its protection from damage due to flood waters, etc. 
The location of pipe lines in public highways is sometimes pre- 
scribed by the highway authorities. Line stakes, and grades 
stakes if required, should be set at necessary intervals and marked 
so that they can be replaced if destroyed by the crew distributing 
the pipe. 

When the route is over private right-of-way, a more careful 
survey is required. The approximate route should be first marked 
with flags, so set that the proposed route can be easily followed, 
and the physical aspect of the terrain along the route carefully 
examined. If obstacles are encountered which would seriously 
impair the safety and life of the pipe line, or increase its cost 
materially, the route should be changed to avoid them. Changes 
in the route that increase its length, and consequently its normal 
cost, must be justified by the saving effected in abnormal construc- 
tion costs and maintenance expenses, and the added assurance 
of uninterrupted service. 

After the route has been selected, a survey should be made, line 
stakes and, if necessary, grade stakes set, and a map and profile 
of the route prepared. This map should show valve locations, 
river and arroyo crossings, the State, County and private property 
boundary lines crossed, and the location of existing roads or trails 
over which material and men may be transported. 


Construction Roads 


When the route passes through country inaccessible to motor 
trucks or horse-drawn vehiclés, it may be necessary to build con- 
struction roads leading from existing roads to the pipe line right- 
of-way. Construction roads need not traverse the entire route of 
the line, but should touch the route at frequent intervals, so that 
the distance over which materials will have to be dragged or 
transported by manual labor will be shortened. However, the 
cost of such construction roads must not exceed the cost of dis- 
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tributing the material by other means. ‘The cost of builidng 
construction roads may be partly justified if they will facilitat 
patrolling and maintenance after the line has been put in service. 


Hauling and Distributing Pipe and Material 


Under ordinary circumstances, the purchase of an adequate 
fleet of motor trucks, to haul pipe and material for a pipe line, is 
not justified, and this part of the work is usually performed under 
contract, by a trucking company, and supervised by a representa. 
tive of the construction company. It is the duty of this repre- 
sentative to check the amount of pipe delivered, to designate the 
amount to be delivered at the various unloading points, to select 
the routes of ingress and egress, where roads do not exist, and 
to supervise the distribution of the pipe. 

The pipe should never be allowed to drop from the truck on to 
the pavement, or any hard surface, but should be unloaded by 
means of cranes or skids and snubbing ropes. On soft ground 
the pipe may be rolled from the truck and permitted to drop, pro- 
vided the ends are not allowed to strike together. In distributing 
the pipe, care must be used to prevent over-lapping and over- 
spacing, as this involves an extra handling cost. Pipe should be 
so placed that it will be convenient for lining up, and at the same 
time will not interfere with trenching operations. Along thor- 
oughfares, pipe should be placed at a safe distance from, and 
parallel to the roadway, and no ends should be permitted to pro- 
trude into the traffic lanes. Street intersections and driveways 
must be left open, and sufficient pipe to fill openings left at one side. 

In terrain where loaded trucks cannot be driven or dragged by 
tractors over the entire route, the pipe should be unloaded as near 
to its destination as the truck can be brought, and distributed 
from these unloading points by means of a tractor and a trailer 
or sled. Where tractors cannot be used, teams may be employed 
to drag the pipe. On very steep slopes, a cable and snatch block 
may be used to advantage. When the pipe is skidded or dragged 
over the ground, the forward end of each length should be fitted 
with a cap or plug, to prevent it from filling with earth, and to 
protect the end. On steep slopes, the distributed pipe should be 
securely chocked to keep it from rolling or sliding down hill. On 
slopes greater than 30 per cent, pipe should not be distributed 
along the route before the trench is dug and the welding crew 
ready to take charge of it, but instead it should be delivered at 
some safe location alongside the route, at the top of the slope, 
and when required, lowered down the trench at the end of a cable, 
aligned, and tack welded in place before the cable is removed. 


Trenching 


Local conditions will determine whether trenching can be most 
eficiently done by hand or machine. 

The width of the trench is governed by the size of the pipe. 
Pipe 10 inches and larger requires a trench 6 inches wider than 
the outside diameter of the pipe, when dug by machine, and 8 
inches wider than the outside diameter of the pipe when dug by 
hand. The walls of a machine-dug trench, being more uniform 
than those of a trench dug by hand, require less clearance. 

In extremely stony soil, a trench of greater width is required, 
to prevent damaging the protective coating when lowering the pipe. 

Where the line traverses a public thoroughfare, the depth of 
the trench is usually specified by street or highway authorities. 
Existing obstructions, such as transverse pipe lines, culverts, rail- 
1oad crossings, etc., and proposed changes of grade, have an im- 
portant bearing on the required depth of the trench. 

In open country, where the line does not traverse a public road, 
the cover may vary from 12 inches, on hilly or grazing tand, to 
36 inches, on cultivated land, and the depth of the trench should 
be sufhcient to permit this cover. If the surface of the ground is 
comparatively free from abrupt changes in grade, the depth of 
the trench should be uniform. When abrupt changes in grade are 
encountered close together, it is sometimes more economical to 
have the bottom of the trench conform to a uniform grade, and 
the depth of the trench vary considerably from point to point. 
Cost is the controlling factor, and now that welded angles have 
practically replaced fire bends, vertical or horizontal angles can 
readily be made in the pipe, by the line-up crew, so that it will 
conform to the contour of the bottom of the trench. 

When existing sub-surface structures are encountered, their exact 
location should be ascertained, if possible, and they should be 
uncovered in advance of the trenching crew. This precaution is 
important, especially where a trenching machine is used, and 
will effect a saving in time and money, whereas failure to do so 
may cause ser:ous damage. 

It is not good practice to open too much trench in advance of 
the pipe crew, but all work should be so arranged that each 
crew will follow closely the preceding crew, and all operations 
will be confined to an area not greater than four times the com- 
pleted footage per day. 

Lining and welding sometimes precedes ditching, but this 
should be done only in open level country, where no obstructions 
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are encountered, and no rough contour of ground must be fol- 
lowed. Where this practice is permitted, the pipe should be 
welded only into sections of such length as can be conveniently 
placed over the trench. Usually sections of four lengths can be 
handled very easily in this manner. 


Lining, Spacing and Tacking 

A line-up crew consists of a foreman, one or more welders, 
and enough men to handle the pipe. 

It is the duty of the foreman to see that the skids are properly 
spaced, and placed at a uniform distance from the bottom of the 
trench, to insure a perfect foundation for the pipe, when it is 
lowered. He also aligns the pipe, and is responsible for keeping 
it swabbed out and the ends of all sections closed, by tieing sacks 
over them, to prevent anything getting in the pipe which might 
cause trouble after the line is in service. 

It is the duty of the welders to properly space and tack all joints, 
and to cut and fit all angles. The welders assigned to this work 
should be experienced in cutting and fitting. Often a welder of 
less than average ability is chosen for this work, with the idea 
that it does not require much skill. This is a mistake, as an 
inexperienced welder will delay both the line-up crew and the 
regular welding crew. The line-up crew bridges or backfills 
driveways and street intersections, behind the trenching machine, 
to allow trafhe to cross the trench. 


In thickly populated areas, where many underground obstruc- 
tions are encountered, it is sometimes necessary to weld the pipe 
in the trench. Where this method is necessary, the pipe should 
be cleaned, and the protective coating applied, well in advance of 
the welding. Sufhcient pipe must be left unprotected at the ends 
of each length to permit handling and welding without damage to 
the protective coating. 


The pipe is lowered and lined in the trench, and placed on 
blocks of sufficient thickness to prevent its touching the bottom of 
the trench. Blocks are also placed between the pipe and the 
walls of the trench, to permit the rolling of the pipe without 
damage to the protective coating. The pipe can then be welded 
into sections as long as can be conveniently rolled. A bell hole 
is required at the point where the sections are welded together. 
It is also necessary to dig a small bell hole at each weld, in order 
to properly apply the protective coating, and to afford an un- 
obstructed view of the weld, when testing. 

Where hills are too steep to permit lining the pipe on skids, a 
secure anchor should be placed at the bottom of the incline, and 
the pipe lowered from the top of the hill, and lined and welded in 
the trench, from the bottom upward. A bell hole is required at 
each weld, as the pipe cannot be turned to permit a rolling weld. 

It is very difficult to handle pipe in cases of this kind, without 
damage to the protective coating. ‘The coating must necessarily 
be applied before the pipe is placed in the trench, for it cannot 
be applied successfully afterward. A corrosive soil is seldom 
encountered on steep hillsides, therefore protective coating may be 
unnecessary, but if it is, it must be protected from physical damage 
while the pipe is being placed in position. The means of afford- 
ing this protection may be expensive and tedious. 


Railroad crossings and highway crossings should be excavated 
or bored and the casing installed; pipe hangers should be installed 
on existing bridges, or new bridges should be built and prepared 
for the pipe, in advance of the welding crew. Otherwise delays 
will be inevitable, and the orderly progress of the work interrupted. 


W eldine 


The ends of pipe to be joined by welding with the oxy- 
acetylene process should be beveled at 45 degrees, and the two 
lengths of pipe aligned and spaced ‘4¢ inch apart for sizes below 
12 inches in diameter, and % inch apart for pipe 12 inches and 
larger. This spacing must extend around the entire circum- 
ference of the pipe. The pipe should be firmly tacked in this 
position, the number of tacks depending on the diameter of the 
pipe. One or two tacks are sufficient for 2-inch, 3-inch and 4-inch 
pipe; 6-inch pipe must be tacked in three equally distributed 
points; 8-inch to 12-inch pipe in four equally distributed points; 
and 18-inch to 20-inch pipe in six equally distributed points. All 
welds must penetrate to the inside wall and must be at least four 
times the wall thickness in width, or about 1 inch for ™%-inch wall 
pipe, and they should be built up at least one-third the wall thick- 
ness, above the outside surface. 


All welds in pipe 12 inches in diameter or over should be 
annealed by reheating the part of the weld first made to a dark 
red, for a distance equal to one-fourth of the circumference of 
the pipe, beyond the finishing point. In other words, after a 
welder has completed the weld, he should continue to play his 
torch on that part of the weld which was first made, so as to 
reheat it sufficiently to relieve any strains set up in the metal. 
All pipe cut in the field should be scarfed with the cutting torch, 
to 45 degrees. 

All welds should be carefuly inspected, and any that are under- 
size, or appear defective, should be cut out. In addtiion, an ap- 


parently good weld should be cut out occasionally, coupons cut 
from it, and subjected to a test by hammering and bending, to 
determine the ductility, and by pulling to destruction, to determine 
the tensile strength. Sometimes test coupons are cut from a weld 
in large diameter pipe, instead of cutting out the entire weld. If 
the test of the coupon indicates the weld is 100 per cent as strong 
as the pipe material, the opening in the well of the pipe, where 
the coupon was cut out, is filled by welding in a piece of the 
pipe material. 

These tests are not only useful in determining the quality of 
work that has been done, but also for the psychological effect on 
the welders themselves, who are often prone to become careless 
if only a surface inspection of the weld is made. Each welder 
should be required to mark his welds, in order that a record 
may be kept of each weld, and in case the weld is rejected the 
foreman will know which welder made the defective weld. 

The lengths of pipe should be welded together, on the skids over 
the trench, in groups or sections, the length of each section de- 
pending on existing conditions. Straight sections may be rolled 
on the skids to facilitate welding. When the pipe is cool these 
sections should be welded together into convenient lengths, for 
testing. When possible, the test sections should correspond in 
length to the work completed by the welding crew each day. The 
welding crew should close the ends of each test section before 
leaving it. During the welding operations nothing should be 
ailowed to get inside the pipe, and all open ends should be kept 
covered with gunny sacks. 

Angles 

A welded angle is a much quicker and easier method of effect- 
ing a change in alignment than a fire bend, and it is also less 
costly. A 90 degree angle is not desirable, and where possible, 
two 45 degree angles should be used. Branch lines or connections 
should always be welded to high pressure lines at 90 degrees. 

On very steep hills, the pipe line should be anchored, to prevent 
its slipping or creeping down hill. See Plate VI. 
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T esting 

When possible the air pressure test for leaks should be made 
while the pipe is on the skids over the trench, because in this 
position all parts of the pipe surface and welds are visible and 
accessible. 

When circumstances require that the pipe be lowered into the 
trench before testing, bell holes must be dug at each girth weld, 
to afford an opportunity to make a soap suds test for leaks. These 
bell holes must be large enough to afford an unobstructed view of 
all parts of the weld. A mirror may be used to view the part 
under the pipe. When welding the lengths of pipe together, the 
lengitudinal weld should be located where it can be easily seen. 
Defects may be discovered and this weld repaired, or the pipe 
replaced, before it is put in service, thus preventing serious delay 
and expense later. 

The length of each test section will vary with conditions. When 
the line is of small diameter, or has numerous angles, test sections 
may be several miles in length, because expansion and contraction, 
due to temperature changes, will not result in overstressing the 
pipe. When the line is over 12 inches in diameter, and straight, 
test sections should not exceed two thousand feet. On grades in 
excess of 20 per cent, test sections should be securely anchored, to 
prevent their slipping down hill over the skids. When the pipe 
line must pass under highways, railroads, culverts, existing pipe 
lines, etc., a short section of the pipe should be welded, cleaned, 
tested, coated and installed through or beneath the obstruction. 
Then the ends should be raised and welded to the pipe on the 
skids at either side, thus avoiding testing this short section separ- 
ately. If there will be but two or three welds beneath the obstruc- 
tion, they may be very carefully made and the test omitted. Large 
diameter pipe may be too stiff to permit raising the ends as de- 
scribed, and in that case the sections on the skids must be tested 
separately, and later lowered and welded in the trench to the 
section of pipe previously installed beneath the obstruction. In 
some cases the pipe may be welded and tested over the obstruction, 
and cut later, in order to lower and install it in position. In rough 
country it may be impossible to bring the portable air compressor 
used for making tests, close to the pipe line, except when roads 
meet or intersect the route. In such cases the length of the test 
sections must be designed accordingly. 

Whenever possible, the length of test sections should equal the 
length of line welded each day. This makes it possible to keep 
the various crews close together, which insures orderly progress at 
maximum speed and minimum cost. The ends of each test section 
must be closed, either by welding on a bull plug, or attaching some 
form of air tight cap that will withstand the test pressure. One 
bull plug or cap must be provided, with connections and valves, 
for attaching the air hose from the compressor, and the recording 
pressure gauge. 


“U”-bend expansion joint in 12-inch line under 


floor of bridge. 
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The test sections should be prepared for the air pressure imme- 
diately after the welding crew has welded the lengths together on 
the skids. The pipe may be cleaned and the priming coat applied 
while the air is being pumped into the line, or while the test 
is in progress, if the process of testing is not hampered. 


A gasoline engine driven compressor, mounted on an automobile 
truck, should be used for filling the line with compressed air. 
When the pressure has reached 15 or 20 pounds, the section of 
line under test should be inspected, to discover any fractured welds, 
split pipe, or leaks that would necessitate releasing the pressure to 
repair. ‘This inspection often saves many hours of pumping. If 
no serious leaks are discovered, the air pressure should be raised 
to 100 pounds. Each weld should be tested under 100 pounds 
pressure with soap suds, and all leaks marked with colored crayon. 
Small pin holes may be caulked with a center punch, but porous 
welds and “blows” should be marked for repair after the pressure 
is released. If a weld leaks only at point of completion it may be 
repaired with a welding torch, but porous welds or those that 
leak along the edges should be cut out and a new weld made, or, 
if necessary, a short piece of pipe welded into the line. 


If the pressure must be released to repair leaks, it must be 
raised again to 160 pounds and the repaired or new welds tested. 
When the soap suds test fails to reveal any leaks, the compressor 
should be detached and this section of the line sealed. A recording 
pressure gauge should be attached and the pressure recorded for 
2+ hours. If no loss of air is indicated, the pressure may be 
released, and this section is ready for the protective coating. Coat- 
ings that are applied cold may be applied while the line is under 
test, but the application of hot coatings may affect the temperature, 
and consequently the pressure of the air in the pipe. Hot applica- 
tions should not be made until the test is complete. 


Cleaning the Pipe and Applying the Protective Coating in the Field 


The type of protective coating selected, and whether or not it 
is partly applied to the pipe before delivery, will govern the 
field procedure and methods. 


If a coal tar or asphaltic preparation is to be used, and the pipe 
is distributed at the trench side as it comes from the rolling mill, 
it must be descaled and cleaned, either before or after welding. 
This is usually done by portable pipe cleaning machines, or by 
scraping and brushing by hand, with wire brushes. Neither of 
these methods produce as satisfactory a surface as sand blasting 
However, the sand blast method is not adapted to field use. Care 
must be used to have the surface of the pipe clean and dry when 
the initial or priming coat is applied, or it will not adhere to the 
steel, and unless it does adhere, the coating will not afford the 
intended protection. 

Most priming coats are of such consistency that they can be 
spread over the surface of the pipe in a thin coat, and hand brushes 
afford the best means of applying. This coat should be applied 
immediately after the pipe is cleaned. If the pipe is cleaned and 
primed at the trench side before welding the lengths together, the 
girth welds, and any places where the priming coat has been 
injured by handling, must be cleaned again and primed, after the 
welding has been completed. The priming coat should be applied 
before the pipe is tested with compressed air for leaks. If soap 
and water are used for testing, all traces of the soap must be 
washed off before the protective coating is applied. When the 
priming coat is dry, two or more cover coats should be applied 
If the cover coat is applied cold, sufficient time must be allowed 
for one coat to dry before another is applied, or the pipe is 
lowered into the trench. If applied hot, the second coat may be 
applied almost immediately. 


The cover coats, either hot or cold, may be applied by hand 
brushes, or by pouring the coating material along the top of the 
pipe and spreading it with a piece of canvas drawn back and 
forth under the bottom and against the sides until the surface of 
the pipe is completely covered. The second cover coat is required 
to fill minute holes in the first coat, caused by air bubbles, grains 
of sand, etc. While the protective coating is being applied, and 
afterwards, it must be protected from physical injury. Some kinds 
of coatings are more easily injured than others. Protective coat 
ings are often injured by projecting points of hard soil, rocks on 
the bottom or sides of the trench, or stones or hard lumps in the 
back-fill. In level country, where the soil is soft and free from 
stones, it may be necessary to protect the pipe covering only wher: 
it rests on the skids, and where slings are used to lower it int 
the trench. In other cases it may be necessary to protect the 
coating for its entire length, by wrapping with specially preparec 
cloth, felt, paper, or other means. When a wrapping is used fo! 
this protection, it is wrapped spirally around the pipe by hand 
either between the first and second coats, or after the second coat 
Each turn should overlap the preceding turn one inch. 

When the protective coating is applied before the pipe is dis 
tributed, 6 inches to 12 inches at each end of each length is lef 
uncovered, and this uncovered portion provides a means of hand 
ling and supporting the pipe, without injury to the covering 
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When the pipe is lined on the skids over the trench, the skids 
should be placed at the uncovered ends. After the joints have 
been welded, the ends of the pipe and the weld should be wire 
brushed clean, and dried. Sometimes blow torches can be used 
to advantage in drying and cleaning. ‘The ends of the previously 
applied protective coating should be cleaned, and any damaged 
parts removed. ‘The priming coat should then be applied, and 
when dry the weld should be tested for leaks. The cover coat 
should be applied as described above, care being taken to make a 
good bond between the new work and the old. Loosely woven 
cloth, thoroughly saturated with the priming solution, is much 
superior to paper or felt for wrapping joints, as it can be fitted 
more snugly over the ends of the previously applied coating, and 
the weld. 

When coatings are used that require heating, care must be taken 
to maintain the proper temperature, as over-heating ruins the coat- 
ing material, and it cannot be applied effectively if it is too cool. 
Oil or gas fired heating kettles are recommended, and they should 
be equipped with pyrometers; otherwise the proper temperature 
cannot be maintained. 

Protective coatings of the grease type are never applied until 
the pipe is tested and ready to lower into the trench. The grease 
is usually applied by rubbing and spreading with the hands. The 
grease type coatings commonly used are not injurious to the skin 
and the workman may be guided by the sense of feeling as well 
as sight in applying a perfect coating of uniform thickness. It is 
unnecessary to descale the pipe or to clean it as carefully as when 
coal tar or asphaltic preparations are applied. but all loose scale, 
dirt, etc., should be brushed off. As the coating of grease is easily 
rubbed off, or absorbed by the soil, it must be protected by a 
wrapped covering of strong, closely woven cotton cloth, saturated 
with grease or parafhn. This cloth should be wrapped spirally 
around the greased pipe by hand, and then coated with an asphalt 
or parathn base coating. The grease does not harden, conse- 
quently the coated pipe must be handled very carefully. It cannot 
be allowed to rest on skids or hard lumps of soil or rocks in the 
bottom of the trench. The usual method is to apply the coating in 
one operation as the pipe is lowered on to a carefully prepared bed 
of soft earth in the bottom of the trench. It is then immediately 
covered over carefully, by hand, with finely pulverized earth. 

Where the pipe is above ground, and is exposed to the sun and 
weather, it should be protected with some good grade of paint 
made especially for structural steel work. In such places it can 
be inspected ard can be repainted at frequent intervals, if 
necessary. 

Detailed instructions as to the method of applying the protective 
coating selected should be obtained from the manufacturer, and 
closely followed. 


600-ft. suspended crossing supported by one 60- 
foot “A” frame tower on concrete pier in center 
of stream bed. 
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To obtain the best results, all pipe should be descaled, and either 
primed or fully protected and wrapped before distribution, as this 
can be done much more effectively, and at less cost, in a well 
equipped plant, than in the field. 


No pipe should be protected and wrapped before delivery to 
the trench side, unless it has been tested for strength and tightness 
of the longitudinal weld. 

When road crossings are to be made, or when the pipe line must 
be installed under culverts or other existing substructures, it 
should receive the protective coating before it is installed, and 
especial care should be taken to make the protection at such places 
as perfect as possible. If the pipe is prepared in advance of the 
welding crew, delay may be avoided. 

The proper application of the protective coating is as important 
as any part of the work, and other construction operations must 
not be allowed to interfere with it. The foreman in charge of 
the crew that applies the protective coating must be capable and 
conscientious, and equipped to do a first class job. 

Inability to apply the protective coating in wet weather may 
seriously delay the construction work. 

The comparative merits of coating material, and the best prac- 
tice in cleaning the pipe and applying the protective coating in a 
central cleaning and painting plant, will not be attempted in this 
report. 


Reference is made to “Pipe Protective Methods” by Wm. Moeller, 
Jr., published in Western Gas, Vol. V, No. 6, Page 33. 


Lowering 

Lowering is best accomplished by means of a crane, but where 
this is not practicable the pipe may be lowered by means of tripods 
and chain blocks or winches. Two such devices are required in 
lowering large diameter pipe, to minimize the strain. A _ wide 
sling of canvas or belting should be used for raising coated pipe 
off the skids, and heavy roofing paper or some other suitable 
material placed between the sling and the pipe. Ropes or chains 
should never be used. 


Infinite care must be used in lowering, to avoid damage to the 
protective coating. The trench must be trimmed, if necessary, to 
allow the pipe to be lowered without rubbing against the side 
walls, and the bottom of the trench must be cleaned and graded 
so that practically every foot of pipe will rest on the bottom. 


After the tested sections are lowered into the trench, any appar- 
ent strains must be relieved by cutting and rewelding. 


All low points should be marked and drains installed. If a 
hydrostatic test is contemplated, air vents must be installed at all 
high spots as well, otherwise the pipe cannot be completely filled 
with water. 

To minimize contraction stresses, tested sections, that have been 
lowered into the trench, should never be welded together, or the 
trench backfilled, when the pipe is warm. Each tested section 
should be covered over with earth early in the morning when it 
is cool. The earth covering will protect it from the heat of the 
day while the backfilling is in progress. Enough pipe should be 
left uncovered at the ends of the sections, to allow for aligning, 
when making the tie-in welds. When the balance of the trench is 
filled, any number of tested sections may be welded together, and 
the valves and drips installed. 

Pipe of comparatively small diameter can be lowered into the 
trench in such a manner that it will swing from one side of the 
trench to the other, or a skid may be left under the pipe occa- 
sionally, to cause vertical waves, thus increasing the length of the 
pipe slightly. After the tie-in welds have been made the skid 
should be removed, and when the pipe contracts, due to lowering 
of the temperature, these waves, either vertical or horizontal, will 
straighten out, and prevent tensile stresses in the pipe. 


The tie-in welds should be made early in the morning, and 
should be cleaned and protected by the same methods used to clean 
and protect the pipe. 


Rackhllina 

The first covering of earth should be placed over the pipe when 
it is cool, and if the soil contains hard lumps or rocks, this first 
covering should be applied by hand, and soft earth, free from 
lumps or stones, selected, as they may injure the protective coating. 
This earth should be firmly but carefully compacted under, around. 
and over the pipe, care being taken to avoid damaging the coating. 
The backfill may then be completed by hand labor or machine. 
On private rights of way, the trench should be filled and any 
surplus earth piled compactly over it. On public highways the 
State or County authorities usually prescribe the manner in which 
the trench shall be filled. When water is available, the backfill 
should be puddled. 


On steep hills, erosion of the backfill by storm water must be 
prevented. This is best accomplished by constructing dams at fre- 
quent intervals in the trench, around and above the pipe. These 
dams may be of concrete, ripraps of stone, or gunny sacks filled 
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with earth; sometimes timbers and brush may be used to good 
effect. 


Final Test 

When the valves and drips have been installed and the backfill 
completed, a second or final air test is made, to determine whether 
any welds have been broken while lowering, and whether the 
valve connections and tie-in welds are air tight. 


This test is also made with compressed air at 100 pounds pres- 
sure. A 24-hour recording pressure gauge is used, and the pres- 
sure allowed to stand 48 hours without changing the chart. If no 
pressure drop is indicated, the line is ready for the hydrostatic test. 


Hydrostatic Test 

If a high pressure transmission line traverses a public highway, 
or passes through populated areas, where serious damage might 
result if the line should burst when containing gas under high 
pressure, it should be subjected to a test pressure at least equal to 
the maximum designed working pressure. 


This test may be made with air, gas, or water. The sections 
between line valves should be tested separately. If air or gas is 
used, all persons must be kept at a safe distance from the section 
under test, and precautions taken to minimize the property damage, 
should the line burst. If water is available, air or gas should not 
be considered, except in locations where the damage resulting from 
a break will not be serious. 


The hydrostatic test is more costly because of the special equip- 
ment and preparations necessary, but the accident hazard is re- 
duced to a minimum. 


When filling the line with water, all high points must be vented, 
or air pockets will form and make it impossible to completely fill 


Method of attaching suspension cable to pipe line in place of 
concrete anchor block. 


the pipe. If air is allowed to remain in the pipe, it will be com- 
pressed, and should a break occur, a quantity of water would be 
forced out through the break at high pressure, and might cause 
serious damage. After the trapped air has escaped, and water 
flows from a vent, the vent should be closed. The desired pressure 
is then obtained by means of a high pressure water pump. When 
the test is completed the water is drained out of the pipe with the 
vents open. The vent openings are then permanently closed. 


Cleaning and Purging 

Before the completed line is put into service, it should be freed 
of any dirt that may have found its way into it during construction. 

The safest and most efficient way to do this is to blow the line 
out with air. Sometimes a compressor station, intended for com- 
pressing gas, may be utilized to provide the large volume of high 
pressure air required. If air is not available, high pressure gas 
may be used with safety, provided the line is purged of air by 
introducing gas slowly at one end while the other end is open. 
When gas can be detected at the open end, it is quite safe to open 
the inlet valve wide and blow all dirt and water out. The line 
should be blown until the gas or air discharged is clean and dry. 

Care must be taken to direct the blow-off where it can do no 
harm, and there should always be a valve on the blow-off stack 
or pipe, which can be closed in an emergency. 


It is more economical to blow the sections between line valves 
separately, one after the other, although this requires large blow- 
off connections at the end of each section. 


When this method is used, start with all line valves closed, 
and after a section has been blown down, the dirt, which will 
have collected between the blow-off and the closed line valve, 
should be removed, the blow-off connection closed, and the line 
valve opened to admit gas to the next section. This process is 
repeated until all sections are clean. 


If dirt and sand are blown through an open gate valve, it 
should be taken apart and cleaned before attempting to close it, 
or it may be damaged. 


The line is now ready to be put into service. 
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Safety Measures 

To the usual safety measures that apply to all gas main in- 
stallation work, the following should be added: 

When the welding crew is working in dry grassy or brushy 
country where a fire may be started, each welder’s helper should 
have a bucket of water and a wet gunny sack always at hand. 

Dry grass and brush should be cut and cleared away from each 
joint to be welded, and from any tar kettle containing fire. 

Whenever tar melting kettles are used, a man provided with fire 
fighting equipment should be in constant attendance. 

When blowing off compressed air or gas, always provide a 
straight stack or blow-off pipe of sufhcient length to direct the dis- 
charge where it can do no harm. 

Never use a blow-off pipe with a bend or angle in it unless it 
is rigidly braced. 

Every blow-off pipe should be provided with a valve that can 
be safely operated, should the blown off gas ignite. 

When blowing off compressed gas or air near highways, watch- 
men should be stationed to control trafhe. 


Patrolling 

After a gas transmission line has been put in service, it should 
be systematically patrolled. The importance of maintaining unin- 
terrupted service through the line, the character of the country the 
line traverses, the type of joints used, and the amount of moisture 
collected in the drips, will govern the frequency and method of 
patrolling. 

Lines with gasketed couplings require more frequent patrolling 
than welded lines, because the couplings require maintenance, to 
minimize leakage. 

Sections of line subject to damage by flood water should be 
patrolled often, during storms. Serious damage from erosion of 
the backfill may often be prevented by the timely use of a sand 
bag or a shovelful of earth. 

River crossings particularly, should be watched during and after 
storms. Driftwood and flood-borne wreckage can often be kept 
clear of a crossing structure, by the patrolman. 

Drips should be blown as often as necessary, and valves should 
be operated and serviced at sufficiently frequent intervals to keep 
them in good condition. 


Permanent and Emergency Repairs 


Repair crews, and material and equipment for making perman- 
ent or emergency repairs, should be maintained at convenient 
points along the line. On important lines the repair crews, equip- 
ment and material should be held in readiness for emergency calls, 
night and day. 

The most common accidents to transmission lines are broken 
welds due to contraction strains, and breaks due to landslides or 
fioods. 

If a girth weld simply cracks part way around, a split sleeve 
may be placed on the damaged weld, without reducing the line 
pressure. If the line pulls apart sufficiently to permit so much gas 
to escape that a sleeve cannot be adjusted without reducing the 
pressure, it is best to close the line valves at either side of the 
break, blow the section down, and make a permanent repair by 
rewelding, or by welding in a short piece of pipe. After the line 
has been put back in service the repair should be carefully pro- 
tected from corrosion. 

Repairing lines broken by landslides and floods is much more 
difheult, and the circumstances will govern the procedure. 

In any case always have adequate equipment, including tackle. 
rope, cable, etc. where it can be rushed to the scene of the break 
without delay. 

Several lengths of pipe should be stored at inaccessible places 
along the route, through rough terrain. 

Small tanks of oxygen and acetylene should be carried by the 
emerzency crew, in case welding material has to be carried into 
places inaccessible by automobile. 


Tapping Transmission Lines Under High Pressure 

Connections may be made to high pressure lines without reduc- 
ing the line pressure or interrupting service, by electric welding 
or brazing a short flanged nipple to the line, and tapping through 
a valve with a high pressure tapping machine. See 1923 Proceed- 
ings of the Pacific Coast Gas Association, Vol. 14, Page 890. 

The diameter of the nipple welded to the line may be equal to 
that of the line pipe, but the diameter of the hole cut in the wal! 
of the line pipe by the tapping machine cannot exceed two-thirds 
the line pipe diameter. 

The nipple should always be welded into the line at an angle of 
90 degrees. 

When possible, the electric welding process should be employed, 
as it is superior to brazing. The oxy-acetylene method of welding 
is not recommended because of the danger of burning through the 
wall of the line pipe. 


September, 1929 


Chemical Control* 
CONTENTS 


Analysis of Pipe Deposits—J. M. North, Los Angeles Gas & Elec- 
tric Corporation. 


Sampling and Testing Emulsions, Tars and Lampblack—S. C. 
Schwarz, Portland Gas and Coke Company. 


Gas Analysis by Burrell Apparatus. 
Oil Analysis—C. E. White, San Diego Consolidated Gas and 
Electric Company. 
B. S. & W. by Centrifuge Method. 


Heat Value by Emerson Bomb Cal- 
orimeter. 


Total Sulphur by Combustion in 
Emerson Bomb Calorimeter. 
Determination of Hydro Carbons. 
Determination of Water. 
Determination of Carbon and Hydrogen 
in Fuel Oil—V. H. Halstead, San 
Diego Consolidated Gas and Electric 
Company. 
Kjeldahl Method for Determining Nitro- 
gen in Fuel Oil. 
Oil Analysis—K. N. Cundall, Pacific Gas 
and Electric Company. 
Gravity A. P. I. 
Viscosity. 


Ash in Oil. 


\\ 


\ WOMAN 


Duncan Stewart, 
Chairman 


ANALYSIS OF PIPE DEPOSITST 


Sampling: Samples of pipe deposits should preferably be col- 
lected in glass jars or cans of a suitable size with covers, so that 
the sample will be represented as it was taken. Care should be 
taken in collecting the sample, as the analysis is directly repre- 
sented by the sample. A portion of the sample or all, depending on 
the amount available (it is well to save some of the original sam- 
ple for physical examination and reference) is ground in an agate 
mortar and immediately transferred to a weighing bottle for subse- 
quent use. 


Moisture and Light Oils: Dry 10-25 grams of the ground 
sample in an air oven at 105 deg. C., for one to three hours, the 
loss being moisture and light oils. 


Heavy Oils, Tarry Matter, Free Sulfur and Naphthalene: 
Extract 10 grams of the dried sample in a soxhlet extraction ap- 
paratus with a mixture of benzol and carbon tetrachloride (25% 
benzol, 75% carbon tetrachloride), until the solvent returning to 
the flask is clear, which may take from three to eighteen hours of 
continuous extraction with changes of fresh solvent, depending on 
the sample. 


Free Sulfur: This is best accomplished by a fusion of the 
evaporated extract, obtained by evaporating the solvent in a 
beaker. When the solvent has evaporated, add 5 grams of Naz(e 
and 4 grams of NasCO;:, mix thoroughly with a glass rod o1 
spatula and transfer the contents to a nickel or iron crucible. 
Sprinkle a layer of NasCO; on top of this mixture, (about “4,” 
layer) this retards loss of sample due to sputtering and escape 
of formed SO. The crucible is placed in a collar of sheet asbestos 
and the lid tightly placed. Apply heat with a blast lamp. After 
the fusion has been heated for about twenty minutes, the crucible 
is allowed to cool and then treated with 150 cc. of hot water. 
When the melt is in solution, add cautiously concentrated HCl to 
make slightly acid, as well as a few drops of liquid bromine 
(not bromine water). Heat to boiling until the bromine is all 
expelled. Make alkaline again with NH,OH, bring to a boil and 
filter off the precipitate hydroxide and wash free from sulfates 
with hot water. Make the filtrate slightly acid with HCl and 
boil. To the boiling solution, add BaCls, a little at a time with 
constant stirring. The precipitate is allowed to stand for three 
hours or boil gently for one hour and filter, wash the ppt. BaSO, 
with hot water to free from chlorides and then ignite and weigh. 


—_—__ — 


*Report of Chemical Analytical Methods Committee. Duncan Stewart, Chairman, 
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Consolidated Gas and Electric Company. 
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If the method is used where sodium carbonate and potassium 
nitrate are the oxidizing agents, an iron or nickel crucible may 
also be used but a blast lamp is needed to get them to the proper 
temperature. The peroxide method is the shortest because there 
is no need to evaporate in order to get rid of the nitric acid as is 
the case when the sodium and potassium fusion mixture is used. 
The platinum crucible is used in the sodium and potassium fusion 
due to the ease of fusion by a meeker burner as well as to elim- 
inate the contamination of foreign matter. When there is an ap- 
preciable amount of free sulfur (over 1%) the fusion method is 
the most satisfactory method. The addition of liquid bromine is 
necessary as there is apt to be free sulfur after the fusion and it 
is hard to oxidize. It is usually seen floating around after the ad- 
dition of the hot water to the fusion. CS: may be used in place of 
CCl, in the extraction mixture providing the free sulfur is not 
to be determined, also trichlorethylene is being used by some chem- 
ists in place of CCli. Naphthalene may be detected in a sample 
down to about 0.5% by means of sublimation. Several types of 
apparatus may be used. Place about 20 grams of the sample in a 
150 cc. beaker and cover the top with a large funnel (5 inch—6 
inch) which rests on a copper sheet so that water may be allowed 
to run on the funnel. The center of the copper tray is cut so as 
to let the beaker insert itself a half inch or so, being stopped by 
a bent rim of the copper. The method found best was to place 
the sample in a 250 cc. erlenmeyer flask, place on water bath, 
connect it to a small vertical glass water condenser. Apply heat, 
and if the naphthalene is present, it will be condensed at the water 
inlet of the condenser as a white to a yellowish-brown substance, 
depending on the other light constituents in the sample. This 
will give a good indication of the relative amount in the sample 
indicating whether or not a quantitative procedure is necessary. 
The watch glass method of sublimation may be used, but is not 
so applicable for small amounts of naphthalene unless a better 
method of cooling the upper watch glass is provided. Quantitative 
determination of Nathalene may be determined as given in the Gas 
Chemists Hand Book, page 580, 3rd. Ed. 1929, with the exception 
that instead of titrating the picric acid with standard hydroxide 
the modified Coleman Smith method is employed, whereby all 
the picrate is broken down into picric acid and naphthalene, with 
addition of KI and KIO; solution and subsequent titration with 
normal N/50 NaeS.O;. This method is a little more accurate, but 
the direct titration with standard hydroxide may be used if de- 
sired. The percentage of free sulfur and naphthalene subtracted 
from the total extracted matter gives the percentage of Heavy 
Oils and Tarry Matter. 


Wet Method. Total Sulfur (except for free S, already extracted 
and sulfates of Pb and Ba): To a one-gram of the extracted 
residue which has been ground in an agate mortar, and placed 
in a covered casserole or beaker, a mixture of 5 cc. of concen- 
trated HNO, and 20 cc. of conc. HCI is added. Heat and add 
one to two grams of powdered KCLO,; in several portions from 
the point of spatula. Heat until decomposition is complete, then 
evaporate to dryness and bake on the hot plate for ten minutes 
or so. Add 10 to 20 ce. of conc. HCl and again evaporate to 
dryness. Take up again with 2 to 3 cc. of conc. HCl (enough to 
thoroughly moisten, then dilute with 100 cc. of water and heat, 
filter off the insoluble residue and wash with distilled water. To 
the cold solution, add HN.OH until alkaline, heat to boiling and 
filter off the Iron and Aluminum hydroxides. Wash thoroughly 
and ignite the ppt., and weigh as FesO; and Al.O,;. Make the fil 
trate acid with HCl, heat to boiling and add acid slowly 25 cc. 
10% BaCl. with constant stirring, contiune to boil slowly for a few 
minutes, set aside for one hour and filter, wash and ignite, weigh 
as BaSO,. The wet method fails to determine the sulfur in any 
BaSO, or PbSO,, unless the residue is treated by the fusion method. 


Dry Method: Total S. and Fe, Al and SiOe. All sulfides are 
completely oxidized to sulfates when fused with a mixture of dry 
Na.CO; and NaNO; or with Nas O2 Mix 1 gram of the origina! 
pulverized sample with 5 grams of dry Na:CO; and 0.5 to 1 
gram of NaNO;. Put the mixture in a crucible and sprinkle a 
little of the fusion mixture over the top so as to prevent any of 
the sulfur escaping (as free sulfur and organic sulfur give off 
fumes at a comparatively low temperature, below the fusion of 
Na:CO;). Fuse the mixture carefully, start slowly. As soon as it 
is well melted (do not heat more than 15 minutes after the sam- 
ple has attained fusion as the fusion mixture would attack the 
platinum crucible if one is used). Cool the crucible and place into 
beaker and warm with water to loosen the cake formed If gas 
is used, the crucible must be kept covered during the fusion and 
should be protected by inserting it into a tightly fitting collar 
of sheet asbestos. This will act as a shield to prevent the products 
of combustion from getting into the crucible. Boil out the fusion 
with water and add 15 cc. of conc. HCI slowly to decompose the 
carbonate. Evaporate to dryness on a steam bath or hot plate. 
taking care to avoid sputtering as the mass approaches dryness. 
Allow to bake on the hot plate for some time after complete dry- 
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ness has apparently been attained. Add 10 cc. of water and 10 
cc. of conc. HCI heat for several minutes to dissolve the iron. Add 
100 cc. water, heat and filter through an ashless filter paper. Wash 
the paper and silica with hot water until free from chlorides and 
weigh as SiOe. A second evaporation is sometimes necessary to get 
all the silica. The filtrate is made ammoniacal withNH.CH and 
boiled to precipitate the iron and aluminum hydroxides, filtered, 
washed and weighed as Fe.O; andAleO; The filtrate is made acid, 
boiled and 25 cc. of 10% BaCl: is added slowly to precipitate the 
sulfur as BaSO, which is boiled slowly for a few minutes, set aside 
for about three hours and filtered, ignited and weighed as BaSOQ.u. 
The weight of the BaSO, times 13.74 divided by the weight of 
the sample equals the percentage of sulfur. The silica may be 
treated with 4 to 5 drops of conc. H.SO, and enough hydrofluoric 
acid to fill the crucible half full and evaporated to dryness. Heat 
to expel the HeSO, and finally ignite over the meaker burner. 
The loss in weight is the silica, the residue is iron, graphite, etc. 


Sulfur as Sulfides: To a one gram sample of the extracted 
and ground sample, add 20 cc. of conc. HCl, heat and digest, treat 
filtrate as in fusion method except that no quanitative results 
need be made on the silica and iron. The solution is made slightly 
acid. Heat and add slowly, with stirring, 25 cc. of the 10% 
BaCle solution. The precipitate of BaSQ,, is boiled for a few 
minutes, set aside for three hours, filter; then ignite and weigh 
as BaSO,. The difference between this sulfur and the total sulfur 
by the fusion method gives the sulfide sulfur. Sulfur as sulfides 
by the evolution method may be used. The one gram sample is 
weighed into a 300 cc. Florence flask, having a two hole stopper 
to which a separating funnel is attached. The separating funnel 
stem is placed a short distance from the bottom of the flask to 
avoid spattering. Through the other hole is passed a bent tube 
extending to within 2 or 3” of the bottom of a 300 cc. erlenmeyer 
flask and a second flask is also added to prevent any sulfide from 
escaping. To the two latter flasks, add 250 cc. of cadimum 
chloride in 400 cc. water, and 600 cc. of ammonia, sp. gr. 0.96, are 
added. Make all connections tight and add slowly by means 
of the separating funnel 200 cc. of the dilute HCl to the sample. 
When the action has apparently stopped, heat to boiling for a 
few minutes, and before removing the heat, disconnect the flasks 
or open the stop cock of the separating funnel. Dilute each of the 
erlenmeyer flasks with 100 cc. of distilled water and acidify 
with HCl and titrate with standard [Iodine solution, using the 
starch indicator. Do not wait for the precipitate of CdS to dis- 
solve before commencing the titration. 


1 cc. N/10 lIodine—0.0032 SO; 
0.0016 $ 
0.0017 H.S 


Water Soluble Constituents: To 10-20 grams of the extracted 
ground sample add 250 cc. distilled water. Let stand for 3 hours, 
with frequent stirring. Filter into a 500 cc. graduated flask. Add 
100 cc. portions of distilled water to the sample decanting off into 
the graduated flask until the 500 cc. mark is reached. The water 
is kept at room temperature. Test a 2 cc. portion with indi- 
cators to determine acidity or alkalinity. If alkaline, treat as 
follows: To a 100 cc. portion, add phenolphthalein, indicator and 
titrate with N/10 H:SO, until the end point is reached, note the 
cc. of acid used and add 4 drops of methyl orange indicator and 
continue the titration until the familiar pink color is reached, and 
note the acid used. Add 3 cc. of potassium chromate indicator and 
titrate with N/10 AGNO;. This latter gives the chlorides, cc. 
N/10 AGNOQOs; x .00585x 100 divided by weight of sample equals 
percentage NaCl by weight or cc. N/10 AGNO; x 3.42 equals NaCl 
methyl orange titrations are calculated as follows: 


P equals Phenolphthalein titration. 
M equals Methyl Orange in titration. 
T equals P-M when both indicators are used in the same sample. 


Bicarbonates Carbonates Hydrates 
P equals O T O O 
P is greater than % T T-2P 2P 
P equals % T O 2P 
P is less than O 2 (t-P) 2P-T 
P equals T O O T 


If the sample is acid: Use N/10 NasCO; and 100 cc. of the 
water sample. Acidity due to Indicator Hot or Cold 
Carbonic and Sulfuric Acids, also 


re end Ad pene a ss. Phenolphthalein cold 
H.SO,, also Fe & Al. sulfates........ Phenolphthalein boiling 
H.SO, alone Methyl Orange cold 


The two methods given above are taken from Scotts’ Standard 
Methods of analysis, with a slight modification. "The water is 
added to the samples at room temperature and not boiled to pre- 
vent decomposition of bicarbonates if any are present. The orig- 
inal sample may be weighed, if not of an oily nature. 
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Total Sulfates: Iron and Aluminum in the Water Soluble Por- 
tion: To another 100 cc. sample add 2 cc. of conc. HCI and heat 
to boiling, make alkaline with NH,sOH to precipitate the iron and 
aluminum. Filter and ignite the precipitate, if there is any pres 
ent, and to the filtrate, add dilute HC1 to make just acid and tw 
drops over, then boil and add 20 cc. 10% BaCl:. Boil slowly fo: 
a few minutes, set aside for three hours and filter or boil slow]; 
for 1 hour and filter. Ignite and weigh BaSO.. The calcium 
magnesium, sodium and potassium may be determined if desired 
according to a water analysis procedure, by taking a fresh portion 
for analysis, which may necessitate the treating of more sample, 
depending on the amount of soluble constituents the sample con- 
tains. The following procedure is also used as alternations to the 
preceding alkali titration method. 


Determination of Carbonates: 20 grams of the sample are 
placed in a liter glass stoppered bottle, add 500 cc. distilled water 
and shake at intervals for three hours and filter. Place 100 cc. 
of the clear extract in a 300 cc. erlenmeyer flask, add a few drops 
of phenolphthalein and titrate to an exact disappearence of color, 
using a standard solution of potassium hydrogen sulphate solu- 
tion. This may be made up by dissolving 0.5580 gram of pure 
KHSO, in distilled water and diluted to 1000 ce. 


Na:CO; plus KHSO, equals KNaSO, plus NaHCQOs. 


Each cc. of the KHSO, is equivalent to 0.246 milligrams of CO 
or 0.1804 milligram of COs. 


Determination of Bicarbonates: After determining carbonates. 
add 2-3 drops of methyl orange indicator to the same solution, take 
the reading of the burette and continue the titration until the first 
reddish tinge appears. NaHCO; plus KHSO, equals NaKSO, 
plus HeCO;. Each cc. of KHSQ, solution is equivalent to 0.25 
milligram of HCQs. 


Determination of Chlorides: Place 100 cc. of the pipe deposit 
extract in a 300 cc. casserole and concentrate to about 25 cc. Add 
1 cc. of potassium chromate solution and titrate drop by drop with 
standard silver nitrate solution, stirring continuously until the end 
point is reached, which is noted by the characteristic reddish brown 
color of silver chromate. If the standard AgNO; is made by dis- 
solving 2.3974 grams of pure AgNO; in distilled H2O and make up 
to 1 liter. Then each cc. of standard AgNO; is equivalent to 0.5 
milligram of chlorine. ‘Total chlorides may be determined more 
accurately by fusing 1 gram of the sample with chlorine free 
sodium carbonates or bicarbonate, cooling and disintegrating with 
hot water. When cold, the solution is treated with dilute HNO, 
filtered and the filtrate used for the precipitate with silver nitrate. 


Determination of Sulfates by use of a Colorimetric Method: 
Measure out 50 cc. portions of the solution to be tested and place 
in 200 cc. erlenmeyer flask. Add % drop of conc. HCl and 0.1 to 
0.2 gram of BaClh, stopper tightly and shake thoroughly at intervals 
for 30 to 40 minutes. At the same time treat the standard solu- 
tions in the same manner. Compare the turbidity of the unknown 
solutions with that of the standards in the colorimeter and calcu- 
late the amount of sulfates in the original solution. Calculate re- 
sults as follows: 


K :-R::S:X, when 


K equals reading of the unknown solution in millimeters or cubic 
ce. 


R equals reading of the standard solution in millimeters or cubic 
cc. 


S equals concentration in milligrams SO, in 100 cc. of the stand 
ard. 

X equals concentration in milligrams SO, in 100 cc. of the un 
known. 


Assume that the standard, when placed in the colorimeter, was 
set at 25 millimeters and that the reading of the unknown was 
17.5 millimeters. Then, 17.5:25::1.0:X, X equals 1.429 milligram: 
SO.,. 


Colorimetric Determination of Iron in Water, by P. Lehman: 
and A. Reuss Z. Unters, Lebenam 54 347-76 (1927): One hundred 
cc. of water are evaporated to dryness in a platinum basin, 5 cc. 
of a 10% potassium sodium carbonate solution are added to th: 
residue, and the contents of the basin again brought to dryness 
After drying at 170 deg. C to 200 deg. C., the residue is heated 
to a dull redness. When cool, it is dissolved in 5 ce. of 15% hy- 
drochloric acid and the solution transferred to a colorless glass 
cylinder with a flat bottom. To the cooled clear solution 1 ce 
of a bromide-bromate solution is added, the mixture kept for 5-1' 
minutes, and treated with 5 cc. of a 7.5% ammonium thiocyanag¢ 
solution. Simultaneously a blank test is carried out, to which a 
solution of iron ammonium alum of known strength is added from 
a burette until the colors of the two solutions are equal, both being 
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brought to the same volume by the addition of water. ‘The amount 
of iron in the sample is calculated from the volume of standard 
iron solution added to the blank. Scott-4th. Ed. Vol. 2. Colori- 
metric Iron, page 1423, gives a similar method. 


Ammonia: Weigh 10-15 grams of an air dried sample into a 
500 cc. Kjeldahl flask, add 100 cc. of caustic soda solution (15% 
NaOH) dilute to 250 cc. with ammonia free water. Connect to 
distillation apparatus and distill into a measured excess of standard 
N /10 Sulfuric acid, having a short piece of glass tubing connected 
at the end of the condenser so it dips into the standard acid. 
This is to prevent the ammonia from escaping. Continue the dis- 
tillation until at least 150 cc. are distilled over. ‘Titrate back the 
excess of acid with standard caustic solution, using methyl red or 
alazarin red as indicator. A small piece of parafhne the size of 
a pea may be added before distillation to prevent foaming. 1 cc. 
N/10 acid equals 1.401 milligrams of nitrogen or cc. of acid used 
X 1.401 equals nitrogen X factor 1.2143 equals ammonia. Incase 
the amount of ammonia given off is too small to measure accurately 
by titration, the distillate may be nesslerized, and the ammonia 
determined coloremetrically. The usual nesslers tubes are em- 
ployed. 


Determination of Cyanogen: Detection of Cyanides. To 1-0.5 
gram of the ground sample, add 25-50 cc. distilled water, shake 
and filter, make filtra to alkaline with dilute NaOH, add a drop 
of 10% FeCl;. A deep blue precipitate indicates cyanides, which 
are converted to ferrocyanides. The amount of ppt. will serve to 
indicate if enough is present to determine quantitatively. 


Collodial Particles: Some samples may contain collodial parti- 
cles of soil that will cause the solution to become turbid when 
water is added to leach out the soluble constituents. Qualitative 
or quanitative filter paper does not remove all and this is best 
done by passing through a Berkefeld or Pasture Chamberland filter 
either by the pressure method or with a suction device. The suc- 
tion apparatus is invariably employed because it is usually at hand 
and consists of water suction pump connected to a suction flask, to 
which is attached the mantel containing the filter tube. 


Particle Size: ‘The large particles size may be obtained by pass- 
ing through sieves. The small particles may be roughly ascer- 
tained by filtering through filter paper of known port size. The 
following gives some idea of the size in filters. 


Average Size Largest Size 
Ordinary thick filter paper -.............. Mk re 
Schleicher & Schull, No. 556........ cere te SE AI ee ait nap fee tatoete oe 
Schleicher & Schull, extra hard.......... I 8 oo 


S$ SBE BASAL ARM AE 0.23-0.4 in. 


A more accurate method is to measure the particle microscopi- 
cally. ‘This may be done several ways, but the eye piece micrometer 
is by far the most satisfactory measuring device for general use 
as it it is within the eyepiece and does not interfere with the 
usual manipulation of the microscope. It is a glass disc that is in- 
serted in the ocular. The surface of the disc is etched with a 
scale or with squares divided to tenths of a millimeter, 0.1 mm. 
The unit of length used in microscopic measurement is the micron 
(designated by the symbol) which is one-thousandth of a milli- 
meter) 0.001 mm. or 0.00003937 inch). There are four kinds of 
micrometers in use; the stage, the eyepiece, the filar and the step. 
The first three are in common use. 


Following are two forms of analyses made to determine only the 
constituents desired. It will often be found that a complete analy- 
sis is not necessary to give the desired information. Results of 
tests on a sample of “scale and rust from pipe in alkali soil near 
Lynwood,” to be tested for alkali corrosion. Constituents have 
been isolated as follows, all values being in per cent by weight of 
sample as received: 


Water Soluble Constituents: 


ET OIA ACRE SCL RYT CSF PEt RT 0.7% 
I id elevwtdicbinees ee 0.4% 
SATIRE RABAT TOE SO NET! OEE AP RE eee ..1.8% 


Acid Soluble Constituents: 


RS ae SS) a Seen ee anc eme are ean anaes 59.3% 
TLE OP PLE I. UE AS ON A Be) 19.3% 
Calcium Ca ......... Ba oe a a a 4.87 
I Se i copacuneminns siiibasibiibindiceintonieSlatiaameaniie 2.3% 
I a 0 ac. is cenpumsicaidinwnepeimiieeinocls ea eae 3.1% 
Other Constituents: 
IN 7 i, eipieseiapuiipalcip an aoiinienhoncampennion 0.9% 
ce) RCRA eR MEN ERC IEDC 6.0% 


Hydrogen sulphide is evolved on first heating with hydrochloric 
acid, 


Two samples of pipe deposit analyzed as follows: 


a 


Sample No. Sample 
Taken No. 2: 
from screen Taken from 
, ° 1 le () bo m of 
Constituents “a utiet of ae — 
dust pot cust pot 
ahead of ahead of 
district district 
regulator regulator 
I: 4.98% 4.98% 
Heavy oils (tarry matter) ..2....................... aa ea ee 
Free Sulful and Naphthalene........ seieiebicaetmne tas: <2. aT ce cgi 
Loss on Ignition (Carbon)............... Lae 18.50% 
Silica (SiO.) ..... SS is St PE RR oe GOMEr 1.92% 0.70% 
Iron Oxide (rust as Fe2Os;)................ SIO RE 80.68 % 


103.09% 104.86 % 


PY RS Sr I eyo OP 6 1.12% 0.99% 
Size of particles of Sample No. 1: 

On 40 mesh sieve............. 2 OSE SERS ee Ogre Le ae 

Through 40 but on 60 mesh............0......0...... rs ‘eee 1.88% 

Through 60 but on 100 mesh...... a ae 

Through 100 but on 200 mesh...................... aS Sere eee 

Through 200 mesh............ Sica iS 


These analyses add to more than 100% due to the fact that a 
small amount of the iron is in the form of ferrous iron (FeO) and 
has been reported as ferric iron (Fe:O;). There are two methods 
for the separation of metallic iron, which are as follows: 


(a). Method of Wilner and Merck: ‘The method is based 
upon the fact that a neutral solution of mercuric chloride dissolves 
iron according to the equation Fe plus HgCle equals Hg plus FeCl, 
while the Fe:,O, is not attacked. The solution of ferrous chloride 
is titrated with KMnQ, solution. About .5 grams of the sample, 
in the form of a fine powder, is placed in a 100 cc flask, from which 
the air is replacd by COs, 3 gms of solid mercuric chloride are 
added and 50 cc. of water. The contents of the flask are then 
heated to boiling, by means of a small flame, and the liquid boiled 
for a minute. Transfer to a graduated 100 cc flask and fill up to 
the mark with boiled distilled water. After cooling to 15 deg. C., 
or room temperature, the solution is again carefully brought to 
the mark, well shaken, and then allowed to stand in the stoppered 
flask until the precipitate has settled. The liquid is then poured 
through a dry filter and the filtrate caught in a flask filled with 
CO,. Of this filtrate 20 ce. are taken, acidified with 20 cc. of 
H,SO, (1:4) treated with 10 cc. of manganese sulphate solution, 
diluted to 200 cc. and titrated with N/10 KMnQ,. 


(b). The Ferric Chloride Method: The neutral solution of 
ferric chloride dissolves metallic iron with the formation of ferrous 
chloride: Fe plus 2FeCl; equals 3 FeCls and the ferrous chloride 
formed is titrated with KMn0O, solution. One-third of the iron 
found corresponds to the weight of metallic iron present in the 
sample. About 0.5 grams of the sample are placed in a 100 ce. 
graduated flask, which has been filled with CO. and 50 ce. of 
ferric chloride are added (1 gm. of anhydrous ferric chloride in 
20 cc. water). ‘The flask is stoppered and its contents frequently 
shaken during the next 15 or 20 minutes. The solution is then 
brought to the mark with cold, boiled water, mixed, the flask stop- 
pered and allow to stand overnight. From the clear supernatant 
liquid, remove 20 cc. by a pipette and titrate, as in the previous 
method, with N/10 KMnQ,. 


Note: The ferric chloride must give a clear solution in cold 
water. As it often contains a little ferrous chloride, a biank test 
must be made and a correction, corresponding to the amount of 
iron found, applied to the analysis. 


Samples of pipe deposits taken from various locations were sub- 
mitted for physical examinations such as: particle size, color, 
shape, luster, also noting fine sand and quartz. Of the samples 
submitted, five were found to have distinctive type characteristics. 
Microphotographs of these were taken and described as follows: 


Type No. 1. Taken from a 16-inch pipe through which onl) 
artificial gas has passed. The largest particles are about 7 mm. 
square, the average being about 1 to 2 mm. These particles ap- 
peared rough on the surfaces, showing deep pits, with an occa- 
sional smooth surface similar to the dry type of No. 2. This sam- 
ple also containd fine divided silica with a larger crystal of quartz 
showing in places. It is also much darker in color than the fiat 
dry scale. | 


Type No. 2. Taken from a 16-inch pipe which had been in 
service for seven years and eight months. Artificial gas having 
been used the first five years. The remaining years natural gas 
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was in service. This sample consists of flat dry scale as large as 
1 cm. sq. in size down to .001 mm. The average size being about 
2mm. These scales are different in appearance than some, due 
either to the fact that they have been under dry conditions or free 
from oily deposits, as they are covered with very fine powdered 
oxide containing fine grains of silica. 


Type No. 3. Taken from new 6-inch pipe that was delivered 
to the storehouse on July 9, 1927. It consists mainly of oxide of 
iron, in appearance similar to type No. 1, but not as large and 
irregular surfaces. This also contains a considerable amount of 
shiny unrusted metal scale. The metal scale being in some in- 
stances as large as 1 cm. square. 


Type No. 4. Dust from Dust Pot on 6-inch H. P. Line, con- 
sisting of yellowish oxide of iron and spherical particles of metal, 
with very small particles of sand, also an occasional crystal of 
quartz. The average size of the largest particle is about 0.68 
mm. ‘The average size of the smallest particle is about 0.007 mm. 

Type No 5. Dust from Dust Pot on 6-inch H. P. Line. This 
sample is similar in some respects to type No. 4, but different in 
that it was much darker in color and contained more spherical 
particles of a hollow fragile shell formation as that which is 
found when pits are formed. This sample also contained fine 
sand, quartz and organic matter. 


METHODS OF TESTING TARS AND THEIR 
EMULSIONS FOR CONTROL PURPOSES* 


1. Sampling. 
A. S. T. H., D 140-25, “Standard Method of Sampling 


Bituminous Materials.” 


2. Water Content of Emulsion. 

A. S T. M., D 95-28, “Standard Method of Test for Water 
in Petroleum Products and Other Bituminous Materials,” 
using solvent (b). A Fisher Scientific Company No. 9-150 
Distilling Trap is to be preferred over the type recom- 
mended in above method because it has a capacity of 20 ml 
and alsu a stop cock to withdraw water from trap should 
it become too full due to excssive moisture in sample being 
tested. 


3. Preparation of Water-Free Sample for Testing and Analysis. 


Method described in Proc. Pacific Coast Gas Assn., Vol. 17, 
page 400, method B. 


4. Specie Gravity. 
A. S. T. M., D 70-27, “Standard Method of Test for Spe- 
cific Gravity of Road Oils, Road Tars, Asphalt Cements, 
and Soft Tar Pitches.” 


5. Insoluble Matter or Free Carbon Content. 

For tar containing 22% or less of insoluble matter, A. S. 
T. M., D 4-27, “Standard Method of Test for the Determi- 
nation of Bitumen” may be applied, but for tars containing 
a higher percentage of free carbon, the method given in 
A. S. T. M., D 38-27, “Standard Method of Sampling and 
Analysis of Creosote Oil” for determining matter insoluble 
in benzol is preferred, excepting that carbon bisulphide 
should be used in place of benzol as solvent. 


6. Viscosity of Fluid Tars. 

Method contained in Bulletin No 691, U. S. Dpartment of 
Agriculture, the instrument being standardized by the Bu- 
reau of Standards. ‘The results shall be reported as specific 
viscosity compared with water at 25°C (77°F). For gen- 
eral control work, it may be permissible to determine the 
specific viscosity of the tar compared with water at 25°C. in 
a Saybolt Furol viscosimeter if an Engler viscosimeter is 
not available. 


7. Consistency of Semi-Fluid Tars. 
A. S. T. M., D 159-27, “Standard Method of Float Test for 
Bituminous Materials.” 

8. Softening Point of Solid Tars and Pitches. 
A. S. T. M., D 36-26, “Standard Method of Test for Soft- 
ening Point of Bituminous Materials” (Ring-and-Ball 
Method). 

9. Distillation for Control Purposes. 
A. S. T. M., D 20-28 T, “Tentative Method of Test for 
Distillation of Bituminous Materials Suitable for Road 
Treatment. 

10. Softening Point of Distillation Residue. 
Same as Test 8 (Ring-and-Ball Method). 
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11. Ultimate Analysis 


Essentially as described under “Ultimate Analysis” of coal 
and coke, A. S. T. M., D 271-27, “Standard Methods of 
Laboratory Sampling and Analysis of Coal and Coke.” 


METHODS OF TESTING OIL-GAS LAMPBLACK FOR CON- 
TROL PURPOSES 
1. Sampling of Partially Dried or Dry Material. 


Follow A. S. T. M., D 21-26, “Standard Method of Sam- 
pling Coal” as closely as possible. 


Moisture. 
A. S. T. M., D 95-28, “Standard Method of Test for Water 
in Petroleum Products and Other Bituminous Materials,” 
using solvent (b). A Fisher Scientific Company No. 9-150 
Distillation Trap is to be preferred over type recommended. 


bo 


Drying for Testing and Analysis. 

As per A. S. T. M., D 271-27, “Standard Method of Lab- 
oratory Sampling and Analysis of Coal and Coke” under 
“Method of Sampling,’ “(A) for Coal Appearing Dry,” 
and “(B) for Coal Appearing Wet,” particularly observ- 
ing the precautions pertaining to air or oven drying at low 
temperatures to minimize loss of naphthalene and other 
volatile hydrocarbons. 


4. Volatile Matter. 


A. S. T. M., D 271-27, “Standard Method of Laboratory 
Sampling and Analysis of Coal and Coke,” under “Methods 
of Analysis,” “Determination of Volatile Matter,’ Method 
B, “For Coal and Coke, Using Meaker Burner.” 


5. Fixed Carbon. 
Same as specified in A. S. T. M., D 271-27, under “Deter- 
mination of Fixed Carbon.” 


6. Ash. 
The ash content shall be determined from the weight of 
residue remaining after determination of Volatile Matter 
and Fixed Carbon as described above. 


Heat of Combustion 
As specified in A. S. T. M., D 271-27, under “Calorimetric 
Determination.” 


8. Sulphur Content. 
A. S. T. M., D 271-27, under “Determination of Sulphur by 
the Eschka Method.” 


9. Ultimate Analysis. 


As described under “Ultimate Analysis” of coal and coke in 
A. S. T. M., D 271-27 method. 


10. Yar Content. 


Extraction with CS. by method described under ‘Matter 
Insoluble in Benzol” in A. S. T. M., D 38-27, “Standard 
Methods of Sampling and Analysis of Creosote Oil.” 


Wo 
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CHEMICAL ANALYSIS OF GASES 
BURRELL PRECISION GAS ANALYSIS 
APPARATUS NO. 1000* 


General Description 

The Burrell Gas Analysis apparatus is used for the determina- 
tion of the complete analysis of natural or manufactured gases. 

The apparatus consists essentially of a burette, graduated in 
100 cc. with one-tenth of one cc. divisions. The burette is con- 
nected with a compensator. The compensator consists of a U tube 
connected at one end to the burette and at the other end to a sealed 
tube immersed in a water jacket. The purpose of the compensa- 
tor is to correct the volume of the gas in the burette to the con- 
ditions of temperature and barometric pressure as determined by 
the compensator at the start of every analysis. 

The burette is immersed in a water jacket in order to keep the 
temperature of the analysis as uniform as possible throughout the 
analysis. 

Adjoining the burette there is a manifold with six stop-cocks. 
The manifold connects the burette with four pipettes and one cop- 
per oxide tube. 

The pipettes are lettered from left to right: a, b, c and d. Pipette 
(a) is used for the absorption of carbon dioxide. This pipette is 
half filled with a solution of KOH made by dissolving 500 grams 
of Potassium Hydroxide in 1000 cc. of distilled water. 

Pipette (b) is used for the absorption of illuminants or unsat- 
urated hydrocarbons. This pipette is half filled with a solution 
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of fuming sulphuric acid consisting of concentrated sulphuric acid, 
plus 15% of SOs. 

Pipette (c) is used for the absorption of oxygen. This pipette 
is filled with sticks of phosphorus. These sticks are made by melt- 
ing yellow phosphorus under water and then molding into thin 
sticks by sucking up the molten phosphorus in a glass tube and 
then submerging immediately in a pan of cold water and then 
quickly blowing the frozen stick out of the glass tube. Care should 
be taken to always keep the phosphorus under water as contact with 
air may cause a violent explosion. 


Pipette (d) is used for the explosion of the hydrocarbons after 
the absorption processes are complete. This pipette is filled with 
mercury and is connected at the bottom with a rubber hose leading 
to a leveling bulb. The pipette is also equipped with a platinum 
spiral with two glass extension leads running through the mercury 
and being connected at the bottom of the pipette in series with a 
transformer. The voltage, generally 4 to 6 volts is regulated so 
that the platinum spiral glows with a white heat during the ex- 
plosion process. 

Copper Oxide tube is connected by means of two stop-cocks to 
the main manifold. It sets immediately above the absorption 
pipettes and is filled with copper-oxide in small wire form. The 
gas is passed through the one side of the tube from the burette 
and then flows through the tube to the other and which is con- 
nected with the stopcock in the manifold to the explosion pipette. 


The copper oxide tube is used for the absorption of hydrogen 
gas. Also after absorption the gas is again passed in the potas- 
sium hydroxide pipette and the carbon dioxide formed gives a 
direct measure of the carbon monoxide in the gas. 


H.:+Cu0O=H-0+Cu 
CO+Cu0=CO,+ Cu 


The copper oxide reaction is carried on at a temperature be- 
tween 280° and 312°C. In order to carry this operation on the 
apparatus is supplied with an electric heater which fits over the 
copper oxide tube. 

At the beginning of an analysis the current to the heater is 
turned on so that it will be at a temperature of 280°C by the time 
it is to be used. 

The temperature of the electric heater is controlled automatically 
by means of a thermostat inside the center tube. The adjusting 
screw is on top of the heater. The adjustment should be made 
prior to the analysis. 

Connect the heater to a 110 volt circuit and insert a 360°C ther- 
mometer in the hole through the heater top. Turn on the current 
and note the maximum temperature. If the thermometer rises 
above 310°C screw down the adjustment screw and if the tem- 
perature fails to reach 280°C screw the adjusting screw out. The 
adjustment is extremely delicate and only a slight turn will affect 
the thermostat in either direction. 

It is then lowered over the copper oxide tube and the stopcock 
leading to the explosion pipette opened so that the expansion of 
the heated gas in the copper tube will equalize itself into the ex- 
plosion pipette. 

In filling the absorption pipettes, a, b, and c, sufficient amounts 
of the various solutions are added to the pipette to leave a small 
excess of liquid in the reservoir bulbs when the solutions are 
brought to the reference marks on the neck of the pipettes. The 
reference mark should be located on the capillary tube about mid- 
way between the body of the pipette and the stopcock. 

The pipette containing the phosphorus should be painted black 
to protect it from the sunlight as sunlight hastens its decomposi- 
tion. 

After the pipettes are ready for use the rubber bags should be 
placed on the opening to the pipettes so as to prevent the outside 
air contaminating the absorbing solutions. 

The measuring burette may be filled with either water or mer- 
cury. The compensator tube may be filled with either water or 
mercury. 

The explosion pipette must be filled only with mercury. 

The copper oxide in the copper oxide tube after continued use 
is changed to copper. This copper may be converted back to cop- 
per oxide by passing oxygen through the Copper Oxide tube at 
300°C. The copper oxide tube will then again be fresh and in as 
good condition as when new. 


Procedure for Analysis 

The sample to be tested must be thoroughly purged. If a line 
or pipe sample, 15 minutes is usually sufficient. In order to purge 
the manifold and the connections to the pipettes, the gas remain- 
ing in the phosphorous pipette from the last gas analysis may be 
used to purge the manifold. This carried out in two purgings 
using half of the gas in the phospohorous pipette for each purging. 

The gas is first run to the burette. From here it is passed 
through the copper oxide tube into the explosion pipette. From 
here the gas is passed back to the burette and then into the 
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fuming sulphuric acid pipette. From here it is returned to the 
burette and then passed into the potassium hydroxide pipette. 
From here it is passed back to the burette and then finally ex- 
pelled to the atmosphere. This entire operation is again repeated 
with the gas still remaining in the phosphorous pipette. 

If there is no gas remaining in the phosphorous pipette from 
a previous analysis, a sample of air is taken into the burrette. 
This is passed into the phosphorous pipette until all of the oxygen 
is absorbed. The gas remaining is now pure nitrogen. ‘The ap- 
paratus may now be purged in two purgings with this nitrogen. 
After the final purging by means of the leveling tube connected 
to the burette brings the pressure in the copper oxide tube and 
manifold to atmospheric conditions. 


Then balance compensator to atmospheric conditions by open- 
ing stopcock to the atmosphere. Close the stopcock and draw 
in the sample of gas to be tested into the burette. Purge out 
twice. On the third draw in take in about 105 cc. of sample. 

Close off the intake stopcock. 

Now raise the leveling bottle to the upper support and open 
the stopcock connecting the leveling bottle to the burette. Allow 
the gas to compress until it reaches the 100 cc. mark. Close 
the cock and quickly open and close the stopcock leading to the 
atmosphere. This will then give you a 100 cc. sample of gas at 
atmospheric pressure. Open the stopcock connecting the burette 
with the compensator. The compensator should not show any 
pressure difference. If it does not show any pressure difference, 
close the stopcock and proceed with the analysis. If the compen- 
sator shows a pressure difference it was under a false pressure 
and should be readjusted to the right pressure to correspond to 
the 100 cc. of the gas sample. 


Carbon Dioxide (CO:) Absorption 

The gas in the burette is put under pressure and passed in the 
potassium hydroxide pipette and back in the burette. 3 passes 
are made. The sample is then returned to the burette and the 
right level obtained by raising or lowering the leveling bottle 
so that the compensator shows no pressure difference. 

The loss represents the volume of Carbon Dioxide (CQO:) in 
the sample. 

Great care should be taken to always have the gas under 
pressure in burette before bulbing in the absorption pipettes 
a, b, c and d. 


Illuminants (CnHen) Absorption 

Next, pass the sample of gas in the fuming sulphuric acid 
pipette 3 times. The fumes remaining after this absorption must be 
removed by bubbling the gas through the potassium hydroxide 
pipette 2 times. The gas is then returned to the burette and bal- 
anced in the usual way. 

The loss in volume over the last absorption gives the volume 
of illuminants, CnH2n in the sample. 


Oxygen (Oz) Absorption 

The gas is now passed into the phosphorous pipette three times 
and allowed to remain there a few minutes on the final pass. 
It is then returned to the burette and then passed through the 
potassium hydroxide pipette 2 times to remove phosphorous pen- 
toxide fumes. It is then returned to the burette and balanced 
in the usual way. The loss in volume over the previous absorption 
gives the volume of oxygen in the sample of gas. 


Hydrogen and Carbon Monoxide Absorption 


When testing Commercial or Artificial, it is necessary to run 
the copper oxide tube in this case. The current should be started 
through the heater at the start of the analysis so that the copper 
oxide will be up to 300°C by the time it is ready to be used. Be 
sure to open the stopcocks connecting the copper oxide tube with the 
explosion pipette in order to allow for the expansion of the gases 
when the Copper Oxide tube is heated up to 300°C. 


In case of Aritficial or Commercial gases, after the oxygen 
has been removed, pass the gas through the copper oxide tube 
into the explosion pipette. The explosion pipette merely acts as a 
receiver in this test. The gas is passed at 10 to 20 cc. per minute 
through the copper oxide tube and then a return pass made back 
to the burette. Three of these complete passes are usually sufficient 
to absorb all the hydrogen and convert all the CO to CO. Keep 
the temperature in the copper oxide tube at 280° to 312°C. 


When passing the gas through the copper oxide tube it is done 
by putting the water leveling tube connected to the burette on the 
full line pressure and lower the mercury leveling tube, with its 
stopcock closed, connected to the explosion pipette. The flow of 
gas through the copper oxide tube may now be controlled by 
the stop-cock on the mercury leveling tube. In following back 
to the burette the procedure is identical except that the water 
leveling tube is lowered and the mercury leveling tube is raised. 
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The control is made with the stop-cock at the mercury leveling 
tube. 

After three complete passes the heater is removed from the 
copper oxide tube and the manifold allowed to cool down to 
atmospheric temperature. The cooling may be hastened by pass- 
ing a current of compressed air over the oxide tube. 


When cool the gas is returned and balanced with the com- 
pensator and then measured. 

The loss in volume over the oxygen absorption gives the amount 
of hydrogen in the sample. 


The gas is now passed into the potassium hydroxide pipette 
three times and then back in the burette. A pass is now made 
through the copper oxide tube and the explosion pipette in order 
to displace CO, left in the manifold. Three more passes are now 
made into the KOH pipeite and then the gas is finally returned to 
the graduate and balanced with the compensator. 


The loss in volume over the hydrogen absorption gives the 
amount of CO, absorbed and this equals the volume of carbon 
monoxide in the sample. 


Explosion of Methane and Ethane 


The gas remaining after the absorptions are complete is passed 
over into the phosphorous pipette and stored for future use. 


Oxygen gas is now taken in from an oxygen cylinder into the 
burette. Now purge out the apparatus as in the beginning of 
the analysis, excepting the copper oxide tube, fuming sulphuric 
acid pipette and phosphorous pipette. 


Expel this oxygen and then take in 95 to 100 cc. of pure 
oxygen from the oxygen cylinder. 


Compensate with the compensator and record the volume. Pass 
this oxygen into the explosion pipette. In this part of the analysis 
the copper oxide tube is not used at all. 


Now take into the burette 25 to 30 cc. of gas from the phos- 
phorous pipette, compensate and record the volume. 


The amount of oxygen plus the sample taken for explosion 
equals total volume for explosion. 


The current is now passed through the platinum coil in the ex- 
plosion pipette as previously described. The spiral should glow 
at a low white heat. Too hot a glow will burn the wire out 
quickly while a dull glow gives incomplete combustion. 


The flow of the gas into the explosion pipette is regulated by 
the cock on the water leveling tube connected to the burette. The 
rate of feeding should be not over 10 cc. per minute on this 
explosion. ; 


After all the gas sample has been run into the explosion pipette 
and the main explosion has taken place, run the gas back and 
forth as previously described, several times. Then turn off the 
current. 

Allow the explosion pipette to cool. After the apparatus has 
assumed room temperature run the gas back into the burette, 
compensate and read the volume. 

The loss in volume equals the first contraction. 

Be sure that the platinum spiral in the explosion pipette is glow- 
ing at all times while making a combustion. 

The first contraction is obtained by subtracting the volume after 
first explosion from the total volume for explosion. 

The gas is now passed into the KOH pipette three times and 
then brought back into the burette, compensated and the reading 
taken. 

The loss in volume between this reading and the volume after 
first explosion equals CO: produced after first explosion. 

The gas remaining in the burette is again exploded in the ex- 
plosion pipette. This combustion may be carried on at a rate 
of 20 cc. per minute. 

Run the gas back and ferth 3 times being sure that the platinum 
spiral is glowing at all times. Turn off the current and allow the 
manifold to cool. 

Return to burette, compensate and measure. 

The loss in volume between this reading and the previous 
reading (1st CO.) equals the second contraction. 

Pass the gas into the KOH pipette 3 times and then back into 
the burette. Now pass into the explosion pipette, without heating 
of the spiral and back into the burette again. Run into the KOH 
pipette 3 times more and then return to burette, compensate 
and measure. 

Loss in volume between this absorption and the volume after 
the 2nd contraction equals the volume of CO: produced after the 
2nd _ explosion. 
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Now add the first and second CO, equals total CO: produced. 
Then add first and second contractions equals total contraction. 


EXAMPLE 
cc. Diff. % 

Volume of Sample for Analysis.............. 100.0 
Volume after KOH Pipette................ pear 94.8 5.5 5.5 COz 
Volume after H.S.0; Pipette.......... salina’ 93.6 0.9 0.9 CnH 
Volume after Phosphorous Pipette Gitiniee 93.5 0.1 0.1 Ov 
Volume after Copper Oxide tube............ 714° 228 322.0 Hs 
Volume after KOH ag ge Sr a 67.8 3.6 3.6 CO 
I cI I a aie ccettansiinbiennne . 27.5 oe. 
Volume Oxygen Added.................... MON OIC = fl 
wenn: foe Mai. ieee ioe oe, omy Ye. 
Volume after Explosion (1st Contraction). dion sevessce GPM CF. 
Volume of 1st Contraction........ TEM Rad eat a oe .. $43 ex. 
Volume after KOH Pipette (st 8 RAR meme wren 
ON nes 8° Sl 
Volume after 2nd Explosion (2nd Contraction)... . 37.0 ce. 
wee a ae Ce “ae * F 3 
Volume after KOH Pipette (2nd COz)........... 36.6 cc. 
cheats _ 04 ce. 
Total Contraction (1st + 2nd Cont.) (54.8 + 1.2)= 56.0 cc. 
Total COz Produced (1st + 2nd CO.) (31.2 + 0.4)= 31.6 cc. 


Calculation of Ethane (C:Hs) 
CoHe=2/3 (2CO: produced—Vol. of Con) 
=2/3 [(2) (31.6)—(56.0) ]=4.8 cc. 
C:H. in sample for explosion = 4.8 cc. 
C:H. in sample exploded : C:He in 100 ce.=Vol. for 
Explosion : Vol. of Residue 
4.8 : A=27.5 : 67.8 
CsHe in 100 cc. of sample = 11.5 cc. = 11.5% 
Calculation of Methane (CH;,) 
CH,—CO.—2 Ethane 
=31.6—2 (4.8) =22.0 ce. 
CH, in sample for explosion=22.0 cc. 
CH, in exploded sample : CH, in 100 cc.—Vol. for Explosion 
Vol. of Residue 
22.0 : A=27.5 : 67.8 
CH, in 100 ce. of gas = 54.2 cc. = 54.2% 
Nitrogen 
The sum of the ethane and methane subtracted from the volume 
of gas remaining for explosion equals per cent of Nitrogen 
in sample. 
Residue—CH, + C:H.=Nitrogen. 
67.8—54.2 + 11.5=2.1 cc.=2.1% Nitrogen. 


COMPOSITION OF VARIOUS GASES 

Natural gases contain Carbon Dioxide CO:, Oxygen O2, Illumi- 
nants C,H», Methane CH, and Ethane C.:H». The ratio of 
Nitrogen to Oxygen should always be at least 4 parts of Nitrogen 
to one of Oxygen. The ratio of Nitrogen may be higher than 
this, however. Some natural gases may be free of Carbon Dioxide, 
Oxygen or Ethane. 


Artificial gas contains Carbon Dioxide CO:, Oxygen O., Illumi- 
nants C.Ha., Methane CH,, Carbon Monoxide CO, Hydrogen 
He and Nitrogen N2. 

Artificial gas, however, does not contain any Ethane gas. 

Commercial gas contains Carbon Dioxide COs, Oxygen Os. 
illuminants CaHm, Methane CH,, Ethane CH», Hydrogen Hz, 
Carbon Monoxide and Nitrogen. 


TYPICAL ANALYSIS OF GASES 


So. So. Coun- Glen- 
Constituents Comml. Artl. Cal. Nat. ties Nat. dale Nat. 
Y, Oo, Of A “ 
COz 5.5 2.0 1.3 1.7 10.5 
O, 0.1 0.1 0.1 0.2 0.2 
Cr Hen 0.9 0.9 0.3 0.6 0.3 
H, 22.1 43.4 0.0 0.0 0.0 
CO 3.6 7.8 0.0 0.0 0.0 
CH, 54.2 44.8 68.0 69.7 69.2 
C,H, 11.5 0.0 29.1 27.5 18.4 
No 2.1 1.0 1.2 0.3 1.4 
Total 100.0 100.0 100.0 100.0 100.0 
Calc. B.t.u. 851 636— 1205 1200 1029 
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Calculation of B.t.u. from Gas Analysis 

Multiply the percentage of the different gases obtained in the 
analysis by the various factors for the gases and add the sum of 
these together 


Factor B.t.u. 


% of Constituents 
CO, 4.5 0.0 0.0 
C,, Hon 1.0 20.0 20.0 
O- 0.2 0.0 0.0 
He 18.5 3.26 60.3 
CO 4.2 3.24 13.6 
CH, 58.5 10.09 590.3 
C.He 6.9 17.64 121.7 
Ne 6.2 0.0 0.0 
Calc. B.t.u. 806 

B.t.u 
Constituent per Cu. Ft 
Illuminants—C, Hon 2000 
Hydrogen—H, 326 
Carbon Monoxide—CO 324 
Methane—CH, 1009 
Ethane—C.H, 1764 
Oxygen—O, 0 
Nitrogen—Ne 0 


Carbon Dioxide—COz 0 


OIL ANALYSIS* 
BOTTOM SETTLINGS AND WATER (B.S. & W) 
BY CENTRIFUGE METHOD 


The oil should be tested soon after sampling and mixing. The 
reagents are a mixture of equal parts of carbon disulfide and 
gasoline, and 10% hydrochloric acid. Into the bottom of an 
A.S.T.M. oil centrifuge tube is poured 50 ml. of the carbon disul- 
fide- gasoline mixture, and 0.20 ml. of 10% hydrochloric acid; then 
the tube is filled up to the 100 ml. mark with the fuel oil, the stop- 
per inserted, the contents thoroughly mixed, and the tube whirled 
in the centrifuge for 15 minutes. The tube should float in a 
saturated salt solution, and the weights being whirled on opposite 
sides of the centrifuge should be balanced. The residue at the 
bottom of the tube is read, and the whirling continued until the 
reading is constant. From the residue subtract the 0.20 ml. HCl, 
and multiply by 2; the result is the B.S. & W. per cent. 


HEATING VALUE OF FUEL OIL BY MEANS OF EMERSON 
OXYGEN BOMB CALORIMETER 


The instructions given below will give results sufficiently accur- 
ate for gas plant and steam boiler purposes. 

Fill the bucket with distilled water. The combined weight of 
the bucket and water is a predetermined constant, so selected before 
standardization of the calorimeter that the water level is at a 
convenient height. Before each test the weight must be made 
right. 

The temperature of the water in the bucket should preferably 
be 1%°C. below room temperature. 

Weigh out from 0.5000 gram to 0.8000 gram of fuel oil in the 
fuel pan, using the analytical balance, weighing to 4 decimal 
places. 

Insert a new lead washer on the rim of the bomb, if necessary, 
for the washer tends to leak after only 1 determination. Place 
20 cc. of water in the bottom of the clean bomb. Insert the 
support into its socket inside the bomb, hook on a length of igni- 
tion wire (not weighed), place the fuel pan on the support, and 
loop the wire into the oil, without its touching the side of the 
pan. Place the cover on the bomb, screw on the union, and 
tighten with the long spanner, using nearly all the strength to 
do so. 

Fill the bomb with pure oxygen up to 400 or 500 lb. gauge 
pressure, but no more. 

Connect the wires to the bomb, and place the bomb in the cal- 
orimeter bucket, which is inside the jacket. No leaks should be 
apparent. Put the cover on the calorimeter, and insert the special 
thermometer and the mechanical stirrer, avoiding contact between 
either and the bomb or bucket. Place the lens on thermometer, 
and a thermometer in the air close to the calorimeter Avoid 
drafts of air in the room. 

Stir the water for 5 minutes to bring the temperature to equil- 
ibrium, and then record the water temperature to 0.001° and 
the room temperature to 0.1°. Stir 5 minutes longer, and record 
again the two temperatures; thus, radiation is estimated. Fire the 
bomb. Thereafter take readings of the thermometer in the water 
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at 3, 4, 4% and 4% minutes and then every 15 seconds, until 
the temperature has not risen for an entire minute. Record 
also at this time the air temperature. Continue the stirring 5 
minutes longer, at which time read the air and water tempera- 
tures. 

If it is desired to analyze the fuel oil for total sulfur, the 
bomb may be cooled, and the contents rinsed out into a beaker, 
oxidized with a drop of bromine water, boiled, filtered, and 
treated in the usual manner with barium chloride. 

All of the above data should be recorded on the standard 
form sheet shown. (See Fig. 6.) 


Calculations 


To the thermometer in the water apply the calibration correc- 
tions furnished by the Bureau of Standards. 

To the thermometer in the water also apply a correction for 
emergent stem just before firing and at the maximum point 
as follows: 


Emergent stem correction=Kn° (T°—t*), where 
£ 


K =the differential expansion co-efficient for mercury in glass; 
—=0.00016 for Centigrade thermometers; 
=0.00009 for Fahrenheit thermometers; 


n°=number of degrees emergent from the bath; 
T°=temperature of the bath; 


t® =mean temperature of the emergent stem (i.e., room temperature 
at the stem). 


Apply a radiation correction to the respective reading just be- 
fore firing and at the maximum temperature, as follows: 


Radiation Correction—Initial Reading of Thermometer 


Ascertain the rate of increase of the temperature in degrees 
per minute; if the temperature falls, give it a negative value. 

Ascertain the total time elapsing between firing and reaching 
maximum temperature, and take 0.6 of this in minutes. 


HEATING VALUE OF OIL DELIVERED TO............ESCONDID9............. 
Tested by.......... i, = ae Sada s 9 ea. = + || a 
SAMPLE 
weecs. kes 7.14446...... GAS. Calorimeter Constant..........4276.... 
Gross. ....7.9965....... GAS. Calorimeter Constant..........4276............. 
Gross.....7.0065....... GAS. Amount of Water Inside Bom........20...... MI 
| ree 0.8519....... GAS. Weizht of Water Plus Bucket.......4.8.......lbs 
_% BEN a es CALCULATIONS IN DE. CENTRIGRADE 
Radiation per minute, INITIAL. .... [aa 
Time | Calorimeter | Room |Jacket! Radiation per minute, FINAL.......0.0022...... 
Min. | Temperature | Temp. | Tem. 
Sec. Degree C. Deg. C. 
0:00 | 20.000 20.2 |) on a 
5:00. 
Fire 20.030 20.2 x.6 x.4 
8:00 | 23.715 INITIAL “FINAL 
9:00 | 23.750 20.030 THERMOMETER 23.759 
9:15 | 23.752 000  *EMERGENTSTEM .003 | 
- 9:30 | 23.755 085  U.SBS. (Calibr.) ge aa 
9:45 | 23.757 018 RADIATION 004 
10:00| 23.759 xx | 20.0 19.963 TOTAL 23.666 
10:00 | 23.759 FORWARD  —_ 19.963 
10:15 | 23.759 NET RISE 3.703 
11:00 | 23.759 eee fe 
15:00 | 23.748 xx 


*EMERGENT STEM 

(16) (10-5) (1.3) (0.2) equals .090 

(16) (10-5) (4.8) (3.8) equals .003 
CALORIMETER THERMOMETER 


IN BUCKET ...BS. . .32852....... 


Constant. ....4276..... x Net Rise.....3.703 


Weight Oil Sample........0.8519........... 
EQUALS B.t.u.......18587......PER POUND | 


Fig. 6. 
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Multiply these two, algebraically, and add the result, alge- 
braically, to the initial thermometer reading (i.e., that occur- 
ring just before firing) If, as mentioned above, the temperature 
had fallen, this will actually be a subtraction. 


Radiation Correction—Maximum Reading of Thermometer 


Ascertain the rate of increase of the temperature in degrees per 
minute after the maximum has apparently been attained; but if 
it falls (as is usual), give it a negative value. 

Ascertain from the record the total time elapsing between fir- 
ing and reaching the maximum temperature, and take 0.4 of this 
in minutes. 

Multiply these two algebraically, and subtract, algebraically, the 
result from the maximum thermometer reading. If, as mentioned 
above, the temperature has fallen (as is usual), this would 
actually be an addition. 


Calculation of the Heating Value 


The heating value of the fuel, in B.t.u. per Ib. is found by 
multiplying the calorimeter constant (see next paragraph) by the 
net corrected rise in degrees, and dividing by the weight of the 
oil sample. 


Calorimeter Constant 


The calorimeter constant is determined exactly as outlined above, 
excepting that naphthalene supplied by the Bureau of Standards 
is used instead of fuel oil. 

The fuel pan is first weighed empty, then about 0.8 or 0.9 
grams of the naphthalene is placed in the pan, and the whole 
gently warmed until the surface fuses over. When entirely 
cold, the pan and naphthalene are weighed, and the difference 
is the weight of napthalene. The pan is at once placed in position 
inside the bomb, and the procedure outlined is carried out. Then 
the value of the constant is the certified heating value in B.t.u. 
per lb., multiplied by the weight of the napthalene, divided by 
the net corrected rise in temperature of the water. 


Standard Form Sheet 


It is very convenient to record the test data on a form sheet, 
a sample of which is shown in Fig. 6. 


DETERMINATION OF TOTAL SULFUR IN FUEL OIL BY 
COMBUSTION IN THE EMERSON BOMB CALORIMETER 


Place 20 ml. distilled water inside the bomb. 

Weigh the fuel oil on the ignition to four decimal places. Use 
from 0.6000 to 0.9000 gram fuel oil. Place the pan on the support 
in the bomb, and loop the fuse wire into the liquid, but not 
touching the side of the» pan. Use a fresh lead washer for every 
determination, for it has a tendency to leak after using only 
once. Screw the cover down very tightly. 

Inject pure oxygen to 400 or 500 Ib. gauge pressure. 

Immerse the bomb, with the lead wires connected, in cold water. 
Observe the absence of leaks. Close the switch, thus igniting the 
charge, and note the absence of leaks. Cool the bomb completely, 
as under the tap. 

Open the valve and expel the gases very slowly. Open the 
bomb and rinse the contents with a stream of hot distilled 
water into a 150 ml. beaker, taking care to wash all parts of the 
interior, including the washer, and not to lose a drop of the 
liquid. 

To the washings add 6 drops conc. HCI and 6 drops saturated 
bromine water. Heat to expel the bromine, and filter through a 
Munktell’s No. 1F 9 cm. filter paper into a 400 ml. beaker. Wash 
the filter paper with hot water until the washings are free from 
sulfate, as shown by the addition of a drop of BaCl, sol. con- 
taining HCl to the washings in a small test tube. The total 
volume of filtrate should then be 250 or 300 ml. 

To the filtrate add 7 ml. conc. NHs,OH. Heat. and add 7 ml. 
of 20% BaCl: sol., hot, very slowly, while stirring; then add 
10 ml. conc. HCI to make it slightly acid. Let stand on the hot 
plate at least one-half hour, then filter hot through a Munktell’s 
No. 00 9cm. filter paper. Wash with hot water until free from 
chlorides. Transfer to a weighed porcelain crucible, and heat 
slowly until white, and then more strongly, but never blasting. 
Cool in a dessicator and weigh. 


Calculation 


The total sulfur per cent in the fuel oil is equal to the net weight 
of BaSO,, multiplied by 13.74, divided by the net weight of 
the fuel oil sample. 


DETERMINATION OF HYDROCARBONS IN FUEL OIL 


This is an approximate method. The olefines are supposed to 
be the tar formers; the aromatics are the condensibles; the naph- 
thenes are desirable, resembling the parafhins; the parafhns are 
very desirable as gas formers. 
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All these tests are made on the same sample of oil, in order. 
Three A.S.T.M. oil centrifuge tubes are necessary, graduated, 
however, from 0 to 1 ml. in 20ths of a ml., from 1 to 60 ml. in 
10ths of a ml., from 6 to 10 ml. in halves of ml., and from 10 
to 100 ml. in whole ml., with restricted necks for stoppering. 
A centrifuge rotating at 1700 r.p.m. for several days at a stretch 
is required. 


1. Unsaturates (olefines, etc.) 


Into a centrifuge tube pour 35 ml. fuel oil and 65 ml. conc. 
H:SO;. Stopper, shake well, and place in ice water for one-half 
hour, shaking frequently. Whirl in the centrifuge 1, 2, or more 
days, until the top layer of residual oi] (RESIDUE A) no longer 
increases in volume. The amount of oil absorbed represents the 
unsaturates in the oil. 


2. Aromatics 


Into another centrifuge tube pour 20 ml. RESIDUE A. Place 
in a freezing bath, and while stirring the oil add slowly during 
three-quarters hour 60 ml. fuming nitric acid from a dropping 
funnel. Wash the oil off the stirring rod with ordinary nitric 
acid. Allow to stand without stirring, and whirl in the centrifuge 
until the top layer of oil (RESIDUE B) is constant in volume. 
The tube must be tightly stoppered whilst in the centrifuge and 
when reading; beware spattering upon the person. The amount 
of oil absorbed represents the aromatics. 


3. Naphthalenes 


Into a third centrifuge tube pour 10 ml. RESIDUE B and 20 ml. 
of a mixture of equal parts of conc. nitric and sulfuric acids. 
Into the neck of the tube fit a 100 (or 200) ml. overflow bulb. 
To prevent loss of the contents during frothing. Heat in a water 
bath at 100°C. for 2 hours, or until no more red fumes are given 
off. Cool, carefully remove the acid layer with a suction pump, 
add 10 or 20 ml. petroleum ether, stir the contents, and whirl in 
the centrifuge tube for some time. Read the vaseline-like naph- 
thalene layer; this represents the naphthalenes absorbed. As a check, 
read the topmost layer, consisting of petroleum ether and parathns; 
making allowance for the petroleum ether added, this represents 
RESIDUE C, the paraffins, and the amount absorbed is the naph- 
thalenes, which should check with the direct reading just mentioned. 


4. Paraffins 


The parafhins are represented by RESIDUE C, found above, or 
by difference from 100%. 

Calculations. Since in each case an aliquot part of the pre- 
ceding residue has been taken, it will be necessary to calculate 
the aromatics, naphthenes, and parafhne back to the original 35 
ml., and then to per cent by volume 


DETERMINATION OF WATER IN FUEL OIL 


Use the A.S.T.M. water determination apparatus. 

Sample. The sample should be thoroughly representative of the 
material to be tested and the portion of the sample used for the 
test should be thoroughly representative of the sample _ itself. 
No deviation from this rule is allowed. The difficulties in obtaining 
representative samples for this determination are great, hence 
the importance of sampling cannot be too strongly emphasized. 

Solvent. Toluene may be conveniently used for this test, although 
it is not specified by the A.S.T.M. Its advantage is that no 
mixing or testing are required. 

Procedure. If the sample contains less than 10% of water, pour 
exactly 100 ml. of the oil into the still or flask and thoroughly 
mix with an equal volume of toluene by swirling, proper care 
being taken to avoid any loss of material. 

Use an accurate 100 ml. graduated cylinder, the contents being 
transferred to the still or flask C, followed by rinsing with first 
one 50 ml. portion of solvent, followed by two successive 25 ml. 
portions, the cylinder being allowed to drain each time. 

If the sample contains more than 10% of water, the volume 
of oil used should be decreased to that which will yield some- 
what less than 10 ml. of water. 

Place a loose plug of cotton in the upper end of the condenser 
to prevent the condensation of atmospheric water. 

Apply heat to still or flask C using bunsen burner or electric 
heater as shown and so regulate temperature that condensed dis- 
tillate falls from the end of the condenser at the rate of from 2 
to 5 drops per second. 

If metal still* with ring burner is used, this burner should be 
placed about 3 inches above bottom of the still at the beginning of 
the distillation and gradually lowered as the distillation proceeds. 

Continue the distillation at the specified rate until no water is 
visible on any part of the apparatus except at the bottom of the 
trap. This operation usually requires less than an hour. Remove 


*Note: The metal still referred to in above procedure is used in preference 


to the glass flask in distilling bituminous road materials and tars 
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a persistent ring of condensed water in the condenser tube A by 
increasing the rate of distillation for a few minutes. Report as the 
“Per cent of water by volume, A.S.T.M. Method,” the volume of 
condensed water measured in the trap B at room temperature 
multiplied by 100 and divided by the volume of the sample 
used (i.e., 100 ml. if water content is less than 10 ml.). 

Accuracy. Duplicate determinations should not differ from each 
other by more than 0.1 ml. 


DETERMINATION OF CARBON AND HYDROGEN IN 
FUEL AND GAS OIL* 


The determination of carbon and hydrogen is made with a 
weighed quantity of sample as received, in a Hoskins Electric 
Furnace. The products of combustion are thoroughly oxidized 
in the combustion tube by being passed over and through red-hot 
copper gauze and lead chromate, thence through reduced copper 
gauze whereby the oxides of nitrogen are reduced to nitrogen 
which is not absorbed in absorption bottles. The products of 
combustion passing out of combustion tube are fixted absorbing 
the water in a weighed calcium chloride tube and carbon dioxide 
in a weighed ascarite tube. 

The apparatus used consists of the following, in order, dental 
tank of pure oxygen connected to purifying train, glazed vitreosi! 
tused silica combustion tube, absorption train, as above mentioned, 
safety tube of calcium chloride, bottle containing caustic potash, 
used both for safety and as a help in regulating flow of gas 
through system and a vacuum line. 

The purifying train consists of the following arranged in order 
of passage of oxygen and air through them: Caustic potash 
solution to remove any carbon dioxide from the air and also by 
reason of bubbles of air or oxygen to serve as a guide in regulat- 
ing rate of flow, calcium chloride drying tower and drying tube to 
remove any moisture that is in the air or oxygen. 

The vitreosil combustion tube is thirty inches long, inside diam- 
eter one inch. It is, after being placed in the furnace, connected 
to the purifying and absorption trains by means of tight fitting 
rubber stoppers and glass tubing. When in operation, the first 
6 inches is empty; following this empty space is a 1-inch roll of 
copper gauze; the next 4% inches is taken up by an alundum 
shield wherein an ignited porcelain boat containing weighed oil 
sample is placed; following this is a permanent roll of copper 
gauze 4 inches long; then the next 4 inches is taken up by lead 
chromate, fused /ump, which is followed by and held in place 
with a 2-inch length, permanent, of copper gauze made into a 
roll; following this is a 1-inch roll of copper gauze which is re- 
duced with methyl alcohol at the beginning of each test. The last 
7% inches of the tube, on the outlet end, is empty. 


The absorption train is connected to the delivery end of the com- 
bustion tube by means of glass tubing, that during test con- 
denses water vapor. The water vapor is driven into the absorp- 
tion bottle by gentle application of heat from a bunsen burner 
while air is being drawn through system by the vacuum pump. 
This tube is followed by a weighed calcium chloride tube, (which 
has been previously saturated with carbon dioxide), to absorb free 
moisture in the oil together with water vapor formed from com- 
bustion of hydrogen. Connected to it by glass tubing and follow- 
ing the calcium chloride tube is a tube containing ascarite into 
which the carbon dioxide from combustion of carbon is absorbed. 


The furnace is Hoskins Electric, Type FD 303, 110 volts, 5 amps., 
13 inches long with a body 5 inches in diameter with 14-inch diam- 
eter opening throughout its entire length and center. It is con- 
nected in line with and regulated by rheostat in so far as tem- 
perature employed during test. 


Method of Operation 


As the entire system, during operation, must be absolutely tight 
at all connections, the usual test for tightness should be made both 
by pressure from oxygen tank and suction by means of vacuum 
pump. 

Before starting a determination when the train has been idle 
more than 12 hours, or after any changes in chemicals or gauze 
have been made, a blank is run by drawing air through the train, 
which is heated in the same manner and treated as if a determina- 
tion on oil were being made. This however without use of calcium 
chloride and ascarite tubes unless there is some doubt in the oper- 
ator’s mind of the apparatus being free of water vapor and carbon 
dioxide. 

The calcium chloride in the weighing tube must be saturated 
with CO, by passing dry CO, from a Kipp generator through it 
for an hour, and then left connected to the Kipp, with the outlet 
to the CaCl. tube closed, under pressure 12 or 24 hours. The ex- 


*V. H. Halstead. San Diego Consolidated Gas and Electric Co. 
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cess CO, in the tube is then purged by drawing dry air free from 
COz through the tube for some time. 

When satisfied that the train is in readiness for test, the writer 
goes about it in the following manner: 

The calcium chloride and ascarite absorption tubes are carefully 
cleaned and dried with a chamois skin, opened to the atmosphere 
and allowed to come to temperature inside of balance case, and 
accurately weighed (after wiping again with the chamois) to the 
tenth of a milligram. They are then quickly connected in the sys- 
tem. At this time heating of the furnace is started, without any 
passage of air or oxygen through the train, and with the delivery 
and receiving ends of combustion tube protruding about 534 inches 
outside of furnace. This causes, in our particular case, heating 
of outlet end first, leaving that part of tube which is to receive 
the sample cool. Then the copper gauze for the outlet end of the 
combustion tube, which had been previously removed, is heated to 
white heat throughout and quickly dropped into methyl alcohol, 
dried thoroughly, and while still hot placed in position in com- 
bustion tube, as a roll of metallic copper. 

The porcelain boat, previously ignited and placed in balance 
case to cool, is then accurately weighed to tenth of milligram, 
empty, and then with abcut 3 drops or 0.1500 gram of oil as re- 
ceived (not dehydrated oil). The boat with oil is quickly placed 
in position inside of alundum shield in combustion tube. The 
shield is secured in place by inserting the 1-inch copper oxide 
gauze and connecting the entire system up tight. 


Fig. 7 


FIG. 7. LEGEND 


A—Oxygen tank. 

B—Pressure regulator and gages. 

C—Washing bottle containing potassium hydroxide solution. 

D—Mercury pressure gage. 

E-E’—Calcium chloride drying tubes. 

F—Vitreosil combustion tube. 

G—Hoskins Electric Furnace. 

H—Water absorbing weighing tube, filled with calcium chloride. 

I—Carbon dioxide weighing tube, filled with Ascarite. 

J—Safety bubbling bottle, containing potassium hydroxide solution. 

K—Vacuum line from J. 

L—Methy! alcohol. 

M—Vessel in which copper oxide gauze is reduced. 

N—Rheostat, to regulate temperature in furnace. 

O—Bunsen burner used in reducing copper oxide gauze. 

P—Gas line. 

Q—Safety tube filled with calcium chloride inserted in train be- 
tween I and Jf. 


i; 


September, 1929 


By this time the tube should be heating nicely and purifying 
train is connected to oxygen supply and oxygen forced through the 
system by means of regulator at rate of not more than 3 bubbles 
per second through the caustic potash bottles. 


As soon as inside of furnace shows a red color it is moved by 
sliding it forward, combustion tube and train remaining stationery, 
until the end of the furnace is 534 inches from receiving end of 
tube. As soon as this portion of tube becomes hot, combustion will 
take place and continue until completion as evidenced by caustic 
potash bottle following the absorption tubes. Be sure to keep oxy- 
gen supply constant so that at all times during actual combustion 
there is a flow of oxygen, over and above that required for com- 
bination with carbon and hydrogen in the oil. The furnace is then 
slid back to its former position 534 inches from outlet end of tube 
and flow of, oxygen is continued until a glowing match can be in- 
stantly ignited in the mouth of a glass tube connected after the 
caustic potash safety guard bottle. Then the supply of oxygen is 
discontinued and air drawn through the system by means of the 
vacuum pump. This is continued until the combustion tube is 
swept free of carbon dioxide and water vapor, with assistance of 
flame from bunsen burner gently applied to glass tube between 
combustion tube and calcium chloride absorption tube. 

Then the vacuum pump is stopped, the furnace turned off, and 
the ascarite and calcium chloride absorption tubes quickly re- 
moved, stoppered, and placed in the balance case. After remain- 
ing long enough to reach same temperature as balance case, they 
are again carefully cleaned and dried with the chamois, opened to 
the atmosphere, and weighed in order to note increase in weight 
to be used in calculating for carbon and hydrogen in oil. 


In connecting with heating of combustion tube in furnace, great 
care should be exercised to control the temperature. This in order 
to observe critical temperatures of the reacting substances within 
the tube and of the tube as well. The melting point of lead 
chromate is 844 deg. C., 1551 deg. F. Also, if temperature is per- 
mitted to rise above 450 to 800 deg. C., the lead salts will react 
with the silica, causing possible failure of the tube. 


Calculation of Percentage of Carbon and Hydrogen by Weight in 
Oil Sample as Received 


(a) Percentage of Hydrogen: From the increase in weight of 
calcium chloride tube subtract the weight of free moisture in the 
oil sample, as determined by the A.S.T.M. method. Multiply this 
difference by 11.19, and divide by the weight of the oil sample: 
the result is the hydrogen per cent in the oil, by weight. 

(b) Percentage of Carbon: Multiply the increase in weight 
of the ascarite tube by 27.27, and divide by the weight of the oil 
sample; the result is the carbon per cent in the oil, by weight. 

(c) Ultimate Analysis of Oil: The ultimate analysis of the 
oil is obtained by the combination of the above results for carbon 
and hydrogen, with results from several other analyses, as follows: 


Found Method Used 
Carbon Combustion method above 
Hydrogen Combustion method above 
Nitrogen Modification of Kjeldahl method 
Sulfur Explosion in oxygen bomb 
Moisture A. S. T. M. distillation with toluene 


Ash Ignition in platinum crucible 
Oxygen By difference 


Note: It is very important to use only pure copper gauze inside 
the combustion tube. This may be obtained especially for the 
purpose. 


KJELDAHL’S METHOD FOR DETERMINING NITROGEN 
IN FUEL OIL 


A small beaker containing the oil to be tested is weighed to 4 
decimal places, and about 3 grams of oil is poured into a 500 ml. 
Kjeldahl digestion flask of pyrex glass, taking care not to drop 
any oil on the neck of the flask. The beaker and residual oil are 
again weighed, and the weight of the sample is computed by 
difference . 

The reagent is mixed in the following proportions: 

Concentrated sulfuric acid, 30 ml. 

Mercuric oxide, HgQO, 0.7 gram. 

Add 50 to 75 ml. of this to the contents of the flask. Place the 
flask in an inclined position and heat very gently until the sub- 
stance is thoroughly wet with the acid and frothing ceases. Then, 
gradually raise the temperature until the acid boils and is nearly, 
if not quite, colorless. Usually 2 hours digestion is sufficient. 

Allow to cool, dilute to about 200 ml., add a few pieces of zinc 
to prevent bumping, and 25 ml. of potassium sulfide solution (40 
g. to the liter). ‘This causes the precipitation of black HgS. Add 
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sufhcient strong sodium hydroxide solution to make the solution 
alkaline (80 ml. of 12 N NaOH should be sufficient), pouring it 
down the side of the flask so that it does not mix with the acid. 
Quickly connect with a condenser and distil off the ammonia into 
a measured volume of standard acid as in the following para- 
graphs: 

Use an Erlenmeyer flask for a receiver, containing a 2-hole rub- 
ber stopper, one hole for the end of the condenser (which dips 
below the surface of the acid in the flask), and the other hole for 
a bent glass tube dipping into a beaker of mercury to prevent the 
liquid accidentally from running back up the condenser into the 
distilling flask. 

A 1-hole stopper fits into the neck of the Kjeldahl flask, and 
there is a connecting bulb so designed as to prevent the contents 
of the flask being carried over in the form of a spray; this bulb 
in turn feeds the condenser 


An ordinary Liebig condenser inclined down at an angle is very 
good for the purpose. 


Heat the contents to boiling and carefully distil 100 ml. into the 
Erlenmeyer flask containing 30 ml. of 0.5 N hydrochloric or sul- 
furic acid.. After 100 ml. of the liquid have distilled over, all the 
ammonia will be found in the receiver by titrating the excess of 
acid with 0.5 N sodium hydroxide solution. 


Calculation: The number of ml. of 0.5000 N. acid used up, 
multiplied by 0.007004 X 100%, divided by the weight of the oil 
sample, gives the nitrogen by weight ver cent. 


Blank Test: Always make a blank test, using about 1 gram of 
sugar for the digestion, and exactly the same quantity of reagents 
as in the regular test; subtract the No. of ml. of 0.5000 N acid 
used up from the acid found as above, before calculation. The 
sugar serves to reduce any nitrates that are present in the reagents. 


METHODS FOR TESTING FUEL OR “GAS” OILS** 
Gravity A. P. I. (American Petroleum Institute) 


The gravity is obtained by the reading of an A. P. I. hydrom- 
eter placed in the oil and allowed to come to rest. The thermom- 
eter is placed in the oil and recorded at the time the gravity is 
taken. A temperature correction is made so that the gravity re- 
ported is in degrees A. P. |. at 60 degrees F. As the oil will creep 
up the sides of the hydrometer, the highest point to which the oil 
rises is noted and 0.2 degree is deducted for this surface pheno- 
menon. The temperature correction is then made by subtracting or 
adding 0.055 degree A. P. I. for every one degree Fahrenheit above 
or below 60 degrees F. This correction is based on the coethcient 
of expansion of oil, which is 0.0004 per degree Fahrenheit. Tem- 
perature correction tables are given in the Tagliabue Manual. 
True specific gravity can be obtained from A. P. I. readings by 
means of the following relation: 

141.5 


Spec. Grav 60 deg. F. 
131.5 plus A.P.I1. deg. 
An example of the usual results of a “gas” oil gravity is as 
follows: 


Temperature reading ...... S al | 68 deg. F. 
Highest hydrometer reading at 68 deg. F.......... 18.6 A.P.I. 
Gravity at 68 deg. F. minus correction. for oil creeping 

a a Ala | 18.4 rol 
Gravity corrected to 60 deg. F. 18.0 rol 


Viscosity 

Viscosity shall be determined by the Saybolt Universal or Saybolt 
Furol viscosimeter. 

The Saybolt Universal viscosimeter shall not be used for times 
of flow less than 32 seconds. 


Apparatus: The Saybolt viscosimeters are made entirely of 
metal. The oil is fitted at the top with an overflow cup, and th 
tube is surrounded by a bath. At the bottom of the oil tube is a 
small outlet tube through which the oil to be tested flows into a 
receiving flask whose capacity at 20 degrees C. (68 deg. F.) to a 
mark on its neck is 60 cc. plus or minus 0.14 cc. The outlet tube 
is of hard and corrosion-resistant metal, such as stainless steel, 
Monel metal, etc. The inside diameter of the neck of the flask at 
the level where the graduation mark ts placed, is 0.8 to 1.1 cm. 
The lower end of the outlet tube is enclosed by a larger tube, 


*K. N ( undall. Pacific (;as and Electric 


*These methods with a few modifications, were taker 
publications: 
1. §. Govt. Master Specifications for Lubricants and Liquid | 
Technical Paper 323 B-1927 
2. American Society of Testing Materials Report of the D-2 Committee 
nm Petroleum Products and Lubricants, 1927 
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which when stoppered by a cork, acts as a closed air chamber and 
prevents the flow of oil through the outlet tube until the cork is 
removed and the test started. A looped string may be attached 
to the lower end of the cork as an aid to its rapid removal. The 
temperatures in the oil tube and in the bath are shown by the 
thermometers. The bath may be heated by any suitable means. 
The oil tube shall be thoroughly cleaned, and all the oil entering 
the oil tube shall be strained through a 100-mesh wire strainer. 
A stop watch shall be used for taking the time of flow of the oil 
and a pipette shall be used for draining the overflow cup. 


Temperature of Testing: With the Saybolt Universal viscosi- 
meter determinations shall be made at 200 deg. F. With the Say- 
bolt Furol viscosimeter, determinations shall be made at 122 deg. F. 
(50 deg. C.). Viscosities shall be expressed as “seconds” Saybolt 
Universal or Saybolt Furol, being the time in seconds for the deliv- 
ery of 60 cc. of oil. 


Procedure: Any construction of bath may be employed if the 
bath temperature necessary to maintain thermal equilibrium 
(while the oil in the oil tube is well stirred by the oil tube ther- 
mometer) is not in excess of 122.35 and 211 deg. F. respectively, 
for the standard temperatures previously mentioned. The level of 
the bath liquid shall be not lower than 0.5 cm. above the overflow 
rim of the oil tube. A bath of other suitable liquid may be used 
provided it is properly heated and stirred. The heating and stir- 
ring of the bath may be accomplished by any suitable means, pro- 
vided the source of heat is not less than the following distances 
from any part of the oil tube: 2 inches (5 cm.) with an external 
heater; 1% inches (3 cm.) with an immersion heater. Viscosity 
determinations shall be made in a room free from drafts and from 
1apid changes in temperature. The room temperature shall be 
between 68 and 86 deg. F. (20 and 30 deg. C.). 


To make the tests, heat the oil to the necessary temperature and 
clean out the oil tube. Pour some of the oil to be tested through 
the cleaned tube. Insert the cork stopper into the lower end of the 
air chamber at the bottom of the oil tube sufficiently to prevent 
the escape of air but not to touch the small outlet tube. Heat the 
oil to be tested, outside the viscosimeter, to a slightly (not more 
than 3 deg. F. or 1.7 deg. C.) above the temperature at which the 
viscosity is to be determined, and pour it through the strainer into 
the oil tube until it ceases to overflow into the overflow cup. 


By means of the oil-tube thermometer keep the oil in the oil tube 
well stirred and also stir well the liquid in the bath. It is ex- 
tremely important that the temperature of the bath be maintained 
constant during the entire time consumed in making the test. After 
the temperature of the bath and of the oil in the oil tube have been 
constant for 1 minute at the desired temperature withdraw the 
oil-tube thermometer; quickly remove the surplus oil from the 
overflow cup by means of a pipette, so that the level of the oil in 
the overflow cup is below the level of oil in the tube proper; place 
the 60 cc. flask in position so that the stream of oil from the outlet 
tube will strike the neck of the flask, so as to avoid foam. Snap 
the cork from its position, and at the same instant start the stop 
watch. Stir the liquor in the bath during the run and carefully 
mainain it at the previously determined proper temperature. Stop 
the watch when the bottom of the meniscus of the oil reaches the 
mark on the neck of the receiving flask. The time in seconds for 
the delivery of 60 cc. of oil is the Saybolt Universal (or Saybolt 
Furol) viscosity of the oil at the temperature at which the test was 
made. With proper attention to details of methods of procedure, 
duplicate results should not differ from each other by more than 
one per cent. 


Ash in Oil 


The determination of the ash in fuel oil is made by igniting a 
sample in a previously cleaned and ignited platinum dish of 100 
cc. capacity. Approximately twenty-five grams can be placed in 
the dish and this, when reduced to an ash, will give an ash weight 
of ten to fifteen milligrams on our average fuel oil. The oil is 
placed in the dish and a small fire applied. After any water that 
might be present is distilled off, the heating can be increased and 
the oil allowed to take fire. After the bulk of the oil has been dis- 
tilled or burned off into the air (under a hood), a Meaker burner 
or blast lamp is used until no further action is noticeable. ‘The 
ash is reported as per cent in the oil. This method will give the 
“mineral” ash content only, as part of the volatile constituents will 
be decomposed at the high temperature. Moreover, if much sodium 
carbonate is present, the ash is fusible and often encloses carbon, 
making complete removal of the latter sometimes difficult. Results 
will also be lower in the presence of easily reducible oxides of 
volatile metals. In case the total ash, including sodium, is de- 
sired it can be obtained by distilling to dryness a 1500 gram sam- 
ple in a pyrex flask and then ashing the coke in a clay combus- 
tion dish. The first method, however, is reliable and will give 
excellent relative indications of the incombustible matter in the oil. 
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Gas Generator Refractories* 


N DEALING with the refractory problems this year, we have 
| confined our efforts to comparing the results the different indi- 

viduals have attained in their respective localities with those 
in other localities, when using the various grades of ordinary 
standard fire brick and higher refractory fire brick. 


These different problems were assigned to the Refractory Com- 
mittee: 


1. Bring out the various refractory problems in connection with 
oil gas generator brick. 


2. Report on the results in the use of 
a special brick on the top rows of checker 
brick in oil gas generators. 

3. Report on checker brick to use in 
the superheater on back-run water gas 
generators where water is used instead 
of steam. 


4. Report on coatings and cement for 
laying generator linings. 
Difficulties Encountered with the Fire 
Brick in an Oil Gas Generator During 
Operation. 


The main arches, side walls of main 
fire boxes, checker brick and generator 
shell lining are subjected during each 
operating cycle, to extreme temperature 
changes, oxidation, reduction, attack by 
steam (especially during the purge 
period), oil from oil injector sprays, 
slag formed by fuel oil, mechanical stress and other destructive 
agencies. ‘The severity of these various destructive agencies de- 
pend on the location of the fire brick in the oil gas generator, as 
well as the chemical analysis of the fuel oil and gas oil used, and 
upon operating emergencies. 
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The chemical analysis, method of manufacture, physical struc- 
ture and the temperature burnt at has a great influence on the 
length of service and the results we get from our fire brick. In 
reference to the thermal conductivity and heat storage capacity 
of the various brands of checker brick in an oil gas generator, 
accurate determinations of efficiency in actual practice are very 
difficult to make and theoretical calculations are of very little value. 


From the information compiled, there seems to be a _ varied 
opinion as to the exact chemical. physical characteristics and 
method of manufacture that should be embodied in the ideal 
checker brick, main arch brick and brick for lining the generator 
side walls. It is questionable if a set specification for the manu- 
facture of the various grades of fire brick would be of much benefit 
at this time. We should probably go into our fire brick problems 
a little more thoroughly before making any concrete decision rela- 
tive to what should constitute the best fire brick for use in the 
various parts of the oil gas generators. Specifications for various 
grades of fire brick have been much discussed by the various 
Superintendents and brick manufacturers for some time past, such 
as the chemical analysis, physical structure, porosity, thermal ex- 
pansion or contraction, iron content, load bearing capacity at high 
temperatures, general behavior in reference to thermal shock and 
method of manufacture. Each brick manufactured has advantages 
and disadvantages in reference to use for manufacture of oil gas. 


From the information we have been able to accumulate, it is 
a very difficult proposition at this time to lay down any set 
set of specifications for the guidance of the brick manufacturer in 
manufacturing fire brick. To manufacture a fire brick to conform 
to and stand up under actual operating conditions encountered 
the modern oil gas, carburetted water gas plants and modern steam 
generating plants of today is a complex problem. There are so 
many variables entering into the situation that it is almost im- 
possible to set forth any exact method of fire brick manufacture 
that can be strictly adhered to in order to meet the various operat- 
ing conditions confronting the different localities. 


Viewing the situation from the operator’s standpoint, each indi- 
vidual has devised certain methods of operation to meet his par- 
ticular load condition, best suited to his locality. Along with this, 
he has devised special oil burners or gas burners, as the case 


* T. N. Kellett, Chairman, L. A. G. & E. Corp.; L. A. Fulton, Vice-Chairman. 
Pacific Gas and Electric Co.; Guy Barker, Johns-Manville Co.; F. S. Bitgood, J. 
T. Thorpe & Sons; T. S. Curtis, Vitrefrax Corp.; J. L. Donnelly, Pacific Clay 
Products Co.; J. A. Harritt, San Diego Cons. Gas & Elec. Co.; J. A. Johnson, 
Ww Firebrick Construction Co.; Tom Jenkins, Pacific Gas and Electric Co.; 

W. Moncrieff, Stockton Firebrick Company; D. J. Mc Carthy, Pacific Gas and 
Blectric Company; Andrew Perry, Pacific Gas and Electric Company; A. M. 
Riesen, Pacific Gas and Electric Company; J. F. Sauer, Pacific Gas and Electric 
Company; V. R. Sullivan, Stockton Firebrick Company; A. G. Suydam, Harbin- 
son-Walker Refractories Company; J. R. White, Gladding McBean Co. 
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may be, and has his own ideas regarding the blasting of the 
generator to conform to his particular plant operation. The 
method of oil injection during the make period has a great bearing 
on the results and efficiency to be gotten out of oil gas generators, 
and the life of checker brick and generator brick work. The grade 
of fuel or gas make oil used also is a factor that must be con- 
sidered in the results gotten out of fire brick, as the impurities 
contained in each grade of fuel or gas make oil attacks each kind 
of fire brick differently under varying operating conditions. 


There have been some very interesting papers written on the 
refractory problems confronting the modern oil gas manufacturing 
plant and a great deal accomplished by the use of a better grade 
of higher refractory and fire brick material the ceramic industry 
has offered us. No doubt by the proper cooperation of the ceramic 
industry and the oil gas plants the fire brick will continue to be 
improved along the lines best suited to oil gas manufacture. By 
visualizing, experimenting and discussing our problems with the 
brick manufacturers in our different localities, it will assist greatly 
in solving the numerous problems we have. The whole problem 
of advancement in refractories is of such a complicated nature 
that the manufacturer and the user can not solve the problem alone. 
Only by the closest cooperation on the part of each group can 
significant progress be made. 

From the information available, it seems to indicate that each 
individual operator has his particular problem well in hand. 
With the knowledge we have and the results we have accom- 
plished with the use of the various grades of fire brick, we should 
use this as a guide in selecting the most suitable refractory material 
for our oil gas generator and steam boiler furnace walls. Any 
given set of fire brick specifications must set forth requirements 
that will allow it to render the maximum practical life in the 
respective location where it is to be used. However, the fire brick 
manufacturer must be required to manufacture it of a material 
at a price within the limits of economical oil gas manufacture. 


In the selection of the best grade of fire brick for the construc- 
tion of oil gas generators and furnace walls of steam boilers, 
since there are different conditions each grade of fire brick has 
to meet, it will be proper to segregate fire brick into at least five 
different grades, as follows: 

No. 1.: Main arches of oil gas generator; fire box lining of oil 
gas generator; burner and blast nozzles; tunnel arches; injector 
spray nozzles; furnace walls of steam boilers. 


Typical Sample of Analysis: 


AAP TEE LS Ff 
yA areca ae SPR aS 56.09 
Oo gc ES NS. eee Sadia Ree 
ee a. EM aa a P< the 1.21 
FO SSE perros Cay GE 
I None 
Alkalies ....... ae Bee Nt INES oes 0.70 
| ee sare ae 100.53% 
Softening Point .................. 3300° F. 


Shrinkage—none below 3200° F. 

Porosity—approximately 27% 

Load Test—25 lbs. per sq. in. pres- 
sure at 1350° C., no deformation. 


Low flux and iron content, with high alumina content; but not 
too high, as spalling may result. High softening point. High 
spalling resistance, given by absence of glass forming constituents, 
also treatment of granular structure, with apparent porosity of 
27 per cent. 

Requirements: High softening point. Low coefhcient of expan- 
sion. High spalling resistance. Well filled corners and edges. Uni- 
form size and shape. Low thermal conductivity. 

No. 2.: Ojil gas generator shell lining; the inside layer of 
lining only; next to the checker brick body; exposed to flame 
temperature; stack nozzle; dome of generator; waste heat off- 
take; stand-pipe lining. 


Typical Sample of Analysis: 


a a 69.40% 
i a oe 27.66 
MCS IL OIE TRON FP OLR 2.00 
I co oe 0.00 
UD i ee oo 0.36 
RTI ae le aT 5 OAS 0.45 
Sodium and Potassium........ 0.03 
99.84% 
Softening Point .............. ......3000° F. 


Low flux and iron content, in 
order not to vitrify too readily. 
Porosity—approximately 27% 
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Requirements; Low coefficient of expansion. High spalling 
resistance. Well filled corners and edges. Uniform size and shape. 
Low thermal conductivity. 

No. 3. Oil gas generator shell lining. The outer course of brick 
next to the Sil-O-Cel lining, which is next to the steel shell. 


Typical Sample of Analysis: 


Silica ER REET 
Aluminum Oxide ................23.39 
ee eee ............... 2.55 
8 Fa 89 
Magnesium Oxide .................. .48 
Sodium Oxide .... | i a 
CG ee.) 
Sulphuric Trioxide sklaad* ae 
Moisture (Heated to 105 

Sp Oe ae 
Loss on Ignition Ree ep 

TE Rela -oee---99.76% 
Softening Point 2650° F. 
Porosity ....... Se ma Aieciglnl 51% 
i cisicel , 2400 F 


very high spalling resistance, owing to its chemical analysis and 
physical structure. Well filled corners and edges. Uniform in 
size and shape. Very low thermal conductivity. 

No. 4.; Checker brick in middle section of generator, or the 
greater portion of the checker brick body. 


Typical Sample of Analysis: 


See ees ™ 69.40% 
Alumina ............. 27.66 
a 2.00 
Titanium Oxide Tae) 
Magnesium Oxide 0.36 
Calcium Oxide ...... 0.45 
Sodium & Potassium Oxide... 0.03 
aaa 99.90% 
Softening Point 3000 F. 


Porosity—approximately 27% 

Requirements: Low coefficient of expansion. High spalling re- 
sistance. Well filled corners and edges. Uniform in size and 
shape. High thermal conductivity—capable of taking on heat and 
giving up heat to conform best to actual oil gas manufacturing 
conditions. 

This grade of fire brick should be able to withstand great thermal 
shock and to hold its clay structure over a long period of time 
and not disintegrate or crumble in service. It should have a strong 
physical structure, after. being in service for a reasonable length 
of time, in order to withstand excessive handling when the genera- 
tor checker work is being removed for repairs, etc. 

No. 5. Zoning the checker brick body, using several courses 
of a better grade of checker brick in the hot portion of the 
generator, whether it be on the top of the checker brick body or 
just above the main arches of the generator. 


Typical Sample of Analysis: 


Seisee ......... pa a 3 ....52.15% 
Alumina ............. | 44.10 
Iron Oxide wea - 
Titania ....... ‘cic 
Lime ..... é .. 0.40 
I us .. 0.40 
Alkalies .... LE TS TO 
| Sina a a aap ea ...100.00% 
Softening Point ........... =. oe A 


Porosity—approximately, 27% 


Requirements: Low coefhcient of expansion. High spalling re- 
sistance. Well filled corners and edges. Uniform in size and 
shape. High thermal conductivity, capable of taking on heat and 
giving up heat to conform best to actual oil gas manufacturing 
conditions. Low flux and iron content, in order not to vitrify too 
readily. 

This grade of checker brick should be able to withstand reason- 
ably high temperatures, as well as great thermal shock and to 
hold its clay structure over a long period of time and not dis- 
integrate or crumble in service. It should have a strong physical 
structure after being in service for a reasonable length of time, 
in order to withstand excessive handling when the generator 
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checker work is being removed for repairs, etc. This differs only 
in quality from the checker brick used in the major portion of the 
generator, by being able to withstand a little higher temperature. 


Selection of Fire Brick 


The question of just what grade of fire brick is best suited for a 
checker brick in an oil gas generator, is one of great importance 
to the oil gas industry. It has only been in the last few years 
that we have given this question the amount of thought and con- 
sideration it deserves in relation to the efhciency of oil gas manu- 
facture. 


Most of the oil companies use about the same grade of fire brick 
for checker brick as they use for generator shell lining. Let us 
analyze this situation from a practical standpoint. The best suited 
fire brick for a checker brick is a fire brick that will absorb and 
store up heat and liberate it over a period of time to conform to 
the most efficient oil gas operation. The best suited fire brick for 
generator shell lining is a brick that is slow to absorb heat, that 
will serve as an insulating medium and has a very low conduc- 
tivity. We should not use the same grade of fire brick in the two 
courses of generator shell lining. The inner course should be 
composed of a fire brick having all the characteristics of a first grade 
checker brick, owing to the fact that the inner exposed surface 
will sufhce for liberating and absorbing heat as well as the 
checker brick body. The outer course of generator shell lining 
should be composed of a fire brick which has more insulating quali- 
ties and of very low thermal conductivity. It should also have a 
very low coefficient of expansion and one that the heat will not 
radiate through, in order to properly serve as an_ insulation 
medium. 


At all times we must be careful in selecting the various grades 
of fire brick used in different parts of the oil gas generator, to 
select a fire brick that will not vitrify too readily at low tempera- 
ture, as after vitrification it will lose its desired characteristics 
for the most economical operation. 


Relative to selecting the various grades of firebrick, it is very 
difhcult to make any exact determinations from chemical analysis. 
The chemical analysis, however, will serve as a guide in deter- 
mining if the product will be suited for certain requirements. The 
foundation of a good fire brick depends on the clay it is made from, 
yet much may be done with an inferior clay by careful and intelli- 
gent manipulation, blending with various clays and _ properly 
prepared grog. ‘The principal requirement of a fire brick is that 
it shall be sufficiently durable to stand up under actual operating 
conditions, which depends on its chemical composition and physi- 
cal properties. It is necessary in making a high temperature fire- 
brick that it contains a certain percentage of properly prepared 
grogg to withstand expansion and contraction under variable 
temperatures encountered in actual operation. It is also very 
important that the chemical analysis shall not disclose too large a 
percentage of fluxing agents which will promote vitrification, espe- 
cially at low temperatures. 


The testing of refractories in a laboratory under ordinary temper- 
ature conditions to determine their ability to withstand high tem- 
peratures in acual practice, is very difhcult; and, in many in- 
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stances, impossible. The results, as a rule, are meaningless, in- 
sofar as they relate to the actual service to be expected from the 
fire brick. Chemical attack by slag, uneven expansion and other 
destructive influences, take place solely at high temperatures. 

Let us analyze our fire brick problem by regarding the furnace 
or generator as attacking forces and the properties of the fire brick 
as the defensive forces. Some of the conditions of a first grade 
fire brick are subjected to from the defensive side in an oil gas 
generator or furnace are: 


(a) Abrasion. 

(b) Characteristics of the brick joints. 

(c) Speed and pressure of flame temperature in the presence of 
variable gases. 

(d) Nature of solids in the furnace gases. 

(e) Variable temperature ranges. 

(f) Sudden thermal shock caused from quenching of the hot 
brick with make oil and steam. 

(g) Excess blast conditions. 

(h) Spalling of brick caused from thermal shock. 


(i)  Vitrification caused from too large a percentage fluxing 
agents in the clay the brick is made from. 

There are many causes that produce spalling. Brick may spall 
through pinching, due to expansion under heat in furnace walls 
or arches of fire boxes of oil gas generators. Exposed to furnace 
temperature on one side and insulating lining on the other, the 
hot surface expands more than the cold surface; and, in many 
instances, considerable spalling occurs where the fire brick has vitri- 
fied on the surface. ‘The spalling in this instance has occurred on 
account of the coefhcient of expansion being different in the vitri- 
fied portion of the surface than in the portion underneath which 
has not vitrified. 

In the selection of the best grades of fire brick for the walls of 
steam boilers, a higher refractory firebrick should be _ selected 
that will be able to withstand a temperature a little in excess 
of the temperature encountered in the oil gas generator fire boxes, 
and we must be very careful in the selection of the various refrac- 
tory materials regarding their respective use. Neglecting to use 
the right kind of refractory material for the service required is 
one of the chief causes of the failure of fire brick. 


There are certain strains a fire brick has to undergo during the 
course of operation at high temperatures, and at times, certain 
stresses are set up within the brick, causing the brick to expand, 
which in turn makes the furnace walls bulge. Vitrification on 
the outer surface of the fire brick, aggravated by contraction and 
expansion, causes considerable spalling and results in failures. 
In order to improve the condition which the fire brick is subjected 
to, considerable can be accomplished in regard to proper flame 
combustion by pre-heating the air, as no direct flame should play 
against the fire walls of the boiler furnace. 

From all reports, the standard size checker brick (2'%4x4%x9 
inches) is the most preferable size for oil gas manufacture, having 
advantages over the smaller and larger sizes. This size is of 
sufhcient strength to hold up under both load strains and tem- 
peratures encountered in the generator. It also withstands han- 
dling, both in and out of the generator, whenever repairs are 
necessary, there being very little breakage. 

Regarding an excellent furnace wash, there are several good 
formulas on the market which may be used for this purpose to 
good advantage. Below is typical analysis of a furnace wash 
which gives very good results: 


I 2.65% 
Silica ...... RSE eb aE 53.80 
Alumina ...... PONT Use REAR EIOS. 
co clcwamoee 1.50 
RE AST NGRIESTIE PY tiga Sanne OBES ee 
BSE A OS a Seed OND Ra ae 
Magnesia ............... Gi At, ones a eg 
Alkalies as Soda ............... rs 
RRS A SS Ne ase Teepe 99.65% 


Below is a typical analysis of an inferior grade of furnace wash: 
EEN COI _ 5 lbs. 
Any good brand of fire clay 40 lbs. 
Above mixed with water to a con- 
sistency of a batter. 


Figures 1 and 2 show the results of using the proper furnace 
wash, as compared to using an inferior grade of furnace wash, 
such as salt mixed with fire clay. 

You will note by the photograph (Figure 1) the results obtained 
by using an inferior grade of furnace wash. Owing to the chemi- 
cal composition of the wash, it has caused a chemical re-action 
on the surface of the brick and it has started to vitrify. You 
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will note in the photograph (Figure 2) where the proper furnace 
wash has been used, no vitrification has started. 


There is considerable to be accomplished by the use of a suit- 
able furnace wash. By filling up all the uneven parts and making 
the surface smooth, the flame and temperature has less chance 
of attacking the surface of the furnace wall. 

Regarding a special grade of fire brick for use on the top rows 
of checker brick, in an oil gas generator, from all the information 
I have been able to gather and analyze, the first few layers of 
checker brick on top of the checker body seem to suffer the most. 
The brick disintegrates and spalls considerably on account of the 
presence of excess moisture during the gas make period and 
temperature fluctuations. 


There has been considerable experimenting done along this line 
by the Engineering Experiment Station of the University of Illinois, 
under date of July 24, 1928, Bulletin No. 179, by Cullen W. 
Parmelee, Albert E. R. Westman and Wilbur H. Pfeiffer, entitled 
“An Investigation of Checkerbrick for Carbureters of Water-Gas 
Machines,” from which I take the liberty of quoting their con- 
clusions regarding this test: 


“Conclusions Regarding Fireclay Bricks 

“(1) With some grades of oil (topped crudes, fuel oil, etc.) 
the deposition of an asphalt-like material in the carbureters, and 
not the failure of the checkerbrick, was the primary cause of shut- 
downs. 


“(2) Under the operating conditions investigated, fireclay 
bricks, as a class, were found to be unsuited for use in the top 
courses of carbureters, although they gave satisfactory service in 
the lower courses. 


“(3) The major cause of failure of fireclay checkerbricks was 
cracking, due to the stresses set up by the rapid temperature fluc- 
tuations in the top courses of a carbureter, due largely to the 
quenching action of the oil. 


“(4) Surface deterioration, due to attack by slag and coke 
breeze was a minor cause of failure. 


“(5) A number of factors, which at different times had been 
considered of major importance in causing failure, were found 
to be relatively unimportant. These included the deposition of 
carbon in the pores of the checkerbrick due to the catalytic action 
of iron impurities, the presence of steam in high concentrations, 
permanent contraction and expansion, and the formation of black 
cores. 


“(6) Each method of manutacture had advantages and dis- 
advantages. The tendency to use stiff-mud bricks made from plas- 
tic clay exclusively was due to considerations which were of little 
importance. The use of semi-flint clay, or the addition of grog or 
flint clay, improved the properties of stiff-mud bricks. Dry-press 
and semi-dry-press bricks could be used more extensively. 


“(7) No relation was found between the chemical composition 
and the service value of the bricks investigated. Even the iron 
content, to which particular attention was paid, was found to be 
unimportant in its effect. 


“(8) Of the brands examined, the higher priced brands were 
liable, more often than not, to give poorer service. Increases in 


price caused by the introduction of flint clay, or grog into stiff-mud 
bricks appeared to be justified by the increased service rendered. 


“(9) ‘There was little reason for supposing that the efficiencies 
of different types of fireclay bricks were significantly different. 


“(10) The situation was of such a nature that the formulation 
of adequate specifications was almost impossible, and would result 
in no pronounced increase in the service rendered by fireclay 
bricks. The data obtained in this investigation did not justify 
a number of specifications which had been proposed, with the ex- 
ception of specifications of dimensions and resistance to thermal 
shock. 

“It should be pointed out that (1) most of the brands of brick 
which were investigated had already been developed to the point 
where they would pass a number of the common specifications for 
hrebrick, and (2) quantities which were found to be uncorrelated 
for brands chosen at random might be correlated if the choice were 
restricted. An extreme case of restriction would be one in which 
bricks of only one brand were considered, e. g., in acceptance tests. 
For acceptance tests specifications might be very desirable. 

“(11) In consideration of service value, body deterioration, 
surface deterioration, and breakage in handling should be taken 
into account. The coefhciencies of texture and stoutness can be 
used in predicting surface deterioration and breakage in handling 
respectively. Body deterioration can be predicted very roughly 
from a knowledge of raw materials and method of manufacture; 
with more certainty when the permeability is known; and with 
the greatest certainty by means of the thermal shock test developed 
as part of this investigation. Even the last method, however, will 
not discriminate between brands whose service values did not differ 
greatly, a result which can be accomplished best within a reason- 
able length of time by service tests in which care is taken to secure 
comparative results. 

Conclusions Regarding Special Refractories and Refractory Coatings 

“(12) Of a number of special refractories which were tested 
only bonded soapstone and bonded silicon carbide bricks gave 
promise of usefulness. Service tests of bonded silicon carbide 
bricks showed that they were superior to fireclay bricks, especially 
in resisting surface deterioration; and that a composite checker- 
work in which such bricks were used in the three upper courses 
could be expected to last twice as long as a fireclay checkerwork, 
and might be used economically in some carbureters. 

“(13) Refractory coatings decreased the service value of bricks 
having a low coefhcient of texture, but increased the service value 
of more open-textured bricks. This increase, though clearly sig- 
nificant, was not sufhcient to justify the cost of coating under ordi- 
nary circumstances. 


(14) Service tests showed that the life of some heat-resisting 
alloy castings when used in the top courses of the Champaign car- 
bureters was more than fifteen times and might be twenty to thirty 
times that of fireclay bricks in an acual installation, that there was 
no reason for supposing them less efhcient than fireclay bricks, and 
that the only modification in operating procedure occasioned by 
their use was the necessity of avoiding excessive temperatures. 

“(15) A composite checkerwork consisting of twelve courses of 
fireclay bricks, three courses of bonded silicon carbide bricks, and 
two courses of heat-resisting alloy castings in the form of rails, 
would cost about nineteen times as much as one consisting 
wholly of fireclay bricks. Such a checkerwork could reasonably be 
expected to last about fifteen times as long as one made entirely 
of fireclay bricks, and would result in an ultimate saving due to 
increased capacity, lower labor charges, and increased certainty 
of operation, except in carbureters where slag-carbon deposition 
was very excessive, or where extremely high temperatures would 
be encountered.” 


The Use of Fire Clay and the Laying of Fire Brick 

It is very important in laying up firebrick to have a thin joint 
between them and that the fire clay is suitable for the tempera- 
tures expected to be encountered in actual operation. As much de- 
pends upon the workmanship in laying up fire brick, especially in 
the main arches of gas generators, as upon the fire clay that is 
used. When laying up fire brick, where we have extreme tem- 
peratures to deal with and do not have a thin or rub joint, the 
flame and temperature will attack the fire brick at all the exposed 
surfaces and corners, me!ting starting at those points first. So in 
selecting a fire clay, we must choose a fire clay that has a fine 
texture. 

In laying up special arch brick, first-class workmanship is re- 
quired and owing to the unevenness of these large special arch 
brick, it is necessary, in order to create a saving of time and make 
a first-class job, to re-surface the brick that go into the building 
of the main arches. Figure 3 is a photograph of a surfacing ma- 
chine used for this purpose. 

Following are some typical analyses of fire clays for extreme 
temperatures: 


Fig. 3 
NO. 1 
CHEMICAL ANALYSIS 

Se Uk RO asides 7.20% 
CSR REE ae CES Ste eee 41.50 
RS oa aes Ere eae ie 46.60 
Ferric Oxide ..... AT MERIC T Cte 1.90 
i ys 2.10 
a a fa te 20 
aT. Pan ga ee .20 
| IRE & CD ee ISS 25 


SCREEN ANALYSIS 


Retained on 20 M 
Retained on 28 M 
Retained on 48 M = 18.1 
Retained on 65 M 
Retained on 100 M = 10.3 
Through 100 M = 42.2 


Moisture content as received—1%. 
Shrinkage dry—slight: burned none. 
Working Properties—Thin dip joints. 


NO. 2 
CHEMICAL ANALYSIS 
Loss on Ignition .................... 9.80% 
ROE I IIE Oe RE 48.25 
POR: Si iii 37.90 
Ferric Oxide ...... yee Bae eee 1.70 
IE Gale tsenisn des Rcddes adeie eee 1.70 
ei i 30 
UND siccccececcee REESE 15 
POE pectin tetivinccmencniate Trace Only 


Fusion temperature—Cone 36, or 3263° F. 
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SCREEN ANALYSIS 
Retained on 40 M= _.. 
Retained on 80 M = 5.0 
Retained on 150 M = 
Retained on 200 M = 11.4 
Through 200 M = 72.0 

Fusion temperature—Cone 34, or 3164° F. 

Moisture content as received—1%. 

Shrinkage dry—slight; burned—slight. 

Working Properties—Fine grain, smooth 

and thin rubbed joints. 


NO. 3 

CHEMICAL ANALYSIS 
LS NOON, es 2.17% 
GE ERE Ee on Foe eS §1.23 
I nr ne 40.19 
NX SEL CLA ALE MIO 73 
pS oS RRR ee eee 1.82 
a oe al eae 20 
Magnesia ........... BOI TAR AORN 31 
RE PENIS oie catenin cases 2.50 

| RE RERO SORRY i CTP RS 99.15 

SCREEN ANALYSIS 

On 20 mesh — None 
On 28 mesh — 1.0 % 
On 48 mesh — 7.0 
On 65 mesh — 8.0 
On 100 mesh — 75.00 
Through 100 mesh — 75.00 


Fusion temperature 3002° F. 

Working properties, smooth; does not 
settle, allowing thin joints. 

Moisture content as received, 20.8%. 

Shrinkage dry, none; burned, none. 

Strength in lbs. per sq. inch—dry bond 
1060; burned, 1075. 


Thermal Conductivity of Brick 

In reference to the thermal-conductivity of the various brands 
of fire clay brick, we have conducted some very interesting tests. 
Figures 4 and 5 show the construction of the furnace used in con- 
ducting these tests, which has an inside dimension of 20% inches 
by 42 inches by 18 inches high. It has a wall having a thickness 
of 18 inches of fire brick and insulated with 2 inches of Sil-O-Cel 
C-22 insulating brick and then lined with a 5/16-inch steel boiler 
plate. The bottom of the furnace was insulated with Sil-O-Cel 
C-22 insulating brick, in order to reduce the radiation to a 
minimum. 

Each test extended over a period of 213 hours and at a furnace 
temperature of 2400° F. The object of this test was to determine 
if there was enough difference in the thermo-conductivity of the 
various brands of fire clay brick to warrant the use of any of the 
particular brands for the insulating lining of our oil gas genera- 
tors, especially the outer 9-inch course of fire brick. 


9” Crs. 
Test No. 1 2 3-A 
a 63.88 55.20 69.24 
I iw aan seen B53 
RO a 1.44 2.57 2.59 
Titanium Oxide .......... 30 SB oee 
Magnesium Oxide ...... .16 40 = trace 
Calcium Oxide ............ 78 “Eee ee 
Sodium and Potassium — .72 . eer 
Mixed Alkali Chloride .62 
Sulphuric Anhydride.... 1.14 
Softening Point ............ 3200 
> BOC  sctiticin 10 12.6 14.5 
,. ££, ean St 3074 


Average % Porosity... 


ANALYSIS OF THE VARIOUS BRANDS OF FIRE BRICK USED IN CONDUCTING THE 12 TESTS MADE TO 
DETERMINE THEIR RELATIVE THERMAL CONDUCTIVITY 


Inside Outside 
9” Crs. 


Inside Outer 
9” Crs. 9” Crs. 


Pe Wee Loe eae 2.20 84 91 ia 
16 16 20 .08 25 50 ~=trace 48 | 
32 78 30 .24 35 43 63 89 | 
30 72 30 18 10 60 15 1.05 
| 
3146 3254 3182 3185 3110 3182 2600 | 
20.16 22.5 22.6 27.3 28.4 35.4 25.2 51.0 | 
3119 | 


September, 1929 


Fig. 4 


In conducting these tests, the furnace was maintained at a tem- 
perature of 2400° F. Hourly readings were taken with a record- 
ing pyrometer. ‘The temperature outside of the 18 inches of fire 
brick was taken hourly with a recording thermometer. On the in- 
side of the steel plate there were 2 inches of Sil-O-Cel insulation 
material, and the temperature on the outside of the plate was ob- 
tained with an indicating thermometer and readings taken hourly. 
The reason for insulating this furnace while conducting these tests 
was in order to arrive at as near a comparison as possible to the 
construction of our oil gas generators. 


Referring to Figure 6, you will note that the fire clay brftck hav- 
ing the highest percentage of porosity have the lowest thermo- 
conductivity. It clearly shows that the same brick used for the 
checker body of an oil gas generator, in most instances, is not the 
best suitable fire brick to use as an insulating brick in the outer 
course of the generator shell lining. As for the best checker brick, 
it should be a fire clay brick of high thermo-conductivity; and for 
generator shell lining, especially the outer 9 inches next to the Sil- 
O-Cel insulation, should be a fire clay brick of very low thermo- 
conductivity. 


Figure 7 shows the results of tests of twelve different brands of 
fire clav brick, made to determine their relative heat thermal con- 


ductivity, comparing porosity with hours necessary to thoroughly 
saturate the fire brick. Each test extended over a period of 213 
hours, at a furnace temperature of 2400° F., using natural gas as 
a fuel, with a 1100 B.t.u. value. 


Note results of test—as porosity of fire brick increased, the time 
required to saturate the fire brick increased. 


Figure 8 shows the results of the test, and compares apparent 
porosity of the various brands of fire brick with the operating 
hours of the test furnace necessary to obtain a complete heat satura- 
tion point of the fire brick. 


Bottom curve shows by the use of 9 inches of special insulating 
fre brick, having an apparent porosity of 51 per cent in the outer 
course and 9 inches of standard fire brick in the inside of the 
furnace, it took 200 operating hours to reach the saturation point 
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of the fire brick at a temperature of 285° F. outside the 18 inch 
thickness of furnace wall. 

Middle curve shows by using an 18 inch thickness furnace wall 
(the fire brick having an average apparent porosity of 20.84 per 
cent) it took 160 operating hours to reach an average saturated 
temperature of 351° F. on the outside of the 18 inches of furnace 
wall which was 66° above the lowest temperature of 285° F. 

Top curve shows by using an 18 inch thickness furnace wall (the 
fire brick having an apparent porosity of 14.77 per cent) it took 
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150 operating hours to reach a saturation point of 390° F. on the 
outside of the 18 inches of furnace wall, which was 105° above 
the lowest temperature of 285° F. 


Figure 9, Sectional View A, shows the present method and gen- 
eral lay-out of the brick work we use in constructing our generator 
shell lining, using 18 inches of fire brick and 2 inches of insulating 
material. (Note temperature of fire box—2400° F. Temperature 
outside of 18 inches of fire brick, ranged from 310°-390°). 


Figure 9, Sectional View B, is of the same generator, using a 
standard fire brick for the inside 9-inch ring and then using a 
special clay insulating brick for the outer 9-inch course, making 
18 inches of fire brick and 2 inches of Sil-O-Cel. (Note tempera- 
ture of fire box—2400° F. Note temperature outside of 18 inches 
of fire brick—285° F., or a difference of 25 to 105° lower than we 
were able to get by using 18 inches of any of the eleven brands 
of standard fire brick. 


On this particular type of special insulating clay fire brick, size 
242x4¥%4x9 inches, which has an apparent porosity of 51% and 
weights 4 lIbs., I maintained, during the test, a furnace tempera- 
ture of 2400° F. On account of the furnace used during this test 
being constructed of standard fire brick on the inside of the fur- 
nace next to the flames and of 9 inches of the special insulating 
clay fire brick on the outside of the furnace, I was unable to raise 
the temperature on the outside of the furnace through the 18 inches 
of brick above 285° F. 


The average temperature on the outside of the 18-inch furnace 
wall of the eleven tests was 351° F., and the average apparent 
porosity was 20.84 per cent on fire brick used. 

The highest temperature on the outside of the 18 inch furnace 
wall of the eleven tests was 390° F. The apparent porosity of the 
fire brick used in this test being 14.77 per cent. 
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Outside Calibration. Takes just a few seconds to change the 
temperature setting if required, by means of a convenient set- 
screw on the temperature pointer. Merely loosen the set-screw, 
move the pointer to the proper temperature mark on the dial, 
and then tighten the set-screw. 


Quick Removal. Should the “B’’ Type AutomatiCook become 
damaged for any reason, necessitating replacement, it can be re- 
moved without disconnecting the range or disturbing the linings or 
the piping. Requires no mechanical servicing or repairs on the job. 
Simply loosen one bolt, replace the Thermostat with a spare and 
tighten the bolt. The iob can be done in less than a minute’s time. 


Non Clog By-Pass Pilot. Will not clog nor bind. Always moves 
freely and maintains its adjustment. Eliminates servicing, adjusted 
by turning either to the right or left. 


Non-Corrosive Valve Seat. The AutomatiCook is now being 
equipped with a Raised Non-Corrosive Valve Seat which will 
resist the corrosive action of gas, eliminating any possible trouble 
from this source. 
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The Robertshaw AutomatiCook is now used on more than 80 leading makes of Gas Ranges 
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The lowest temperature on the outside of the 18-inch furnace 
wall of the eleven tests was 310° F. The apparent porosity of the 
fire brick used in this test was 35.4 per cent. 

Figure 10 shows temperature rise curve of the twelve brands of 
fire brick used in the test. You will note than ten of the brands 
of fire brick, having an apparent porosity of 10 per cent to 27 per 
cent, have about the same characteristics as to the rate of tempera- 
ture rise. 

The three upper curves represent Tests Nos. 1, 2, and 3, brick 
having a porosity of 10.0 per cent, 12.6 per cent and 14.77 per 
cent, respectively. On these an average temperature of 382° F., in 
an average of 153 hours, was reached. 

The next seven curves represent Tests Nos. 4, 5, 6, 7, 8, 9, and 
10, the brick having an apparent porosity of 15.8 per cent, 19.9 
per cent, 20.1 per cent, 22.5 per cent, 22.6 per cent, 27.3 per cent, 
and 28.3 per cent, respectively. On these an average temperature 
of 344° F., in an average of 159 hours was reached. 

The next curve represents No. 11 Test, the brick having an ap- 
parent porosity of 35.4 per cent, having reached a temperature of 
310° F. in 190 hours. 

The last curve represents No. 12 Test, the fire brick having an 
apparent porosity of 51 per cent and reaching a temperature of 
285° in 200 hours. 

In conducting these tests, it brought out one outstanding feature 
and that was that we were unable to raise the temperature outside 
of the steel jacket above 190° F. This was due to the fact that the 
heat was allowed to dissipate into the surrounding atmosphere. 
By the use of a special 9-inch insulating fire clay brick in the 
outer course of generator shell lining and a 9-inch standard fire 
brick in the inside course of the generator shell lining, it was 
possible to maintain the temperature outside of the 18 inches of 
generator shell lining not in excess of 285° F.; whereas by using 
two courses of 9 inches each, or a total of 18 inches of the various 
brands of fire brick, the lowest temperature range we were able 
to maintain was 310 to 390° F., reducing the temperature 25 to 
105° F., which no doubt would increase the efficiency of the oil 
gas generator materially by this method of insulation. 

While conducting these tests it was very apparent that in future 
when building oil gas generators we should construct the generator 
3 or 4 feet off of the floor line, supported with suitable steel struc- 
ture, allowing a circulation of air, in order that the radiated heat 
from the fire brick within the generator might dissipate itself to 
the surrounding atmosphere, and at no time would the temperature 
of the steel bottoms of our generators exceed 160 to 190° F. 


Characteristics of Oil Used for 
Gas Making* 


ONTINUING the investigation of properties of gas making 
& oils, for the purpose of devising tests for their evaluation, 

the Committee supplements its 1928 report (P.C.G.A. Vol 19, 
p 305) with a study of two oils made by Mr. Vernon H. Halstead 
of San Diego, California. 

A composite sample of oil received during July 1928 is compared 
with oil of March 1929. Nearly all the physical and chemical 
properties of the two oils are noted in Table No. 1. Table No. 
2 is the result of cracking the two oils at temperatures from 1500° 
to 1800° F. 

Oils: For the sake of comparison, a composite sample of July 
1928 oil is taken as being fairly representative of oils received 
prior to February 1929. 

Gas Plant Operation Data: ‘Table No. 3 contains data based on 
actual performance of the oils in production practice. 

Laboratory Cracking Test Data: Table No. 2 contains data 
based on cracking tests performed with the two oils by means of 
special cracking tube. 

Cracking Tube Tests: In the laboratory cracking tests on March 
1929 oil, the endeavor was made to carry the tests through in such 
a manner as to compare as closely as possible with similar tests 
made on July 1928 gas plant oil. 

For this reason, the results, detailed, while not to be regarded 
scientifically accurate, due to conditions beyond the operator’s con- 
trol when using experimental apparatus as at present assembled, 
should be regarded as a direct and true comparison of the two 
oils for gas making purposes. 

It would seem logical not to expect such laboratory tests to 
match up directly with plant operation results. Comparative re- 


—— --— 


* Oil Specifications Committee Report: F. C. Jones, Chairman, P. G. & E. Co: 
Guy Corfield, L. A. G. & E. Corp.; F. M. Cota, S. D. Cons. G. & E. Co.: V. H. 
Halstead, §. D. Cons. G. & E. Co.; S. C. Schwarz, Port. G. & C. Co. 
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sults, however, could be expected to hold true in the generators 
under like conditions of operation. 


Analysis of Results 

1. That for a given temperature and with similar operating 
conditions, it appears from the data that March 1929 oil is less 
easily broken down with liberation of lampblack than July 1928 
oil. That is, to break March oil down to the same extent as July 
oil, more heat will have to be added to contact surfaces in gen- 
erators. 


2. That relatively increased thermal efficiencies obtained in 
the laboratory tests are also obtained in the generators themselves 
but not necessarily obtained when we base our calculations on 
holder gas. 


3. That the differences noted seem to be due, for the most part, 
to condensation and subsequent loss of benzol vapors in the wash 
boxes and scrubbers. 


4. That were we not compelled to maintain a 500 B.t.u. stand- 
ard gas, use of March oil with increased heats in generators would 
result in the production of a gas more nearly free of benzol vapors 
and containing a greater percentage of methane with no relative 
increase of lampblack, with a decrease of tar and naphthalene. 


5. That reasons for this would seem to be as follows: 
(a) Increase of parafin hydrocarbons in March oil. 
(b) Decrease in quantity of light oils boiling at and under 

300° C. 

(c) Decrease in quantity of residue thrown down by petrol- 
eum ether. 

However, additional tests would seem desirable definitely to 
prove or disapprove this view. 

Taking into consideration heat value standard that it is neces- 
sary to maintain on our gas together with large condensation losses 
of benzol vapors to be expected with our method of operation, we 
should not expect better efhciency when using an oil containing an 
increase of parafhin hydrocarbons as compared with oils we were 
receiving which contained less paraffins, other differences as noted 
not being considered. 

It would seem, however, if a method were included in our opera- 
tion practices whereby benzol would be recovered for credit to 
operations, that the reverse of the foregoing would hold true. 

It should also be noted that bottom settlings and water content 
of March oil are lower. This, of course, is a direct advantage in 
itself. 

Heat value of March oil is higher than July oil. This should 
prove advantageous except for the fact, based on observations made 
while conducting cracking tests, that March oil under same condi- 
tions of make does not liberate and leave behind in generators so 
much lampblack as July oil from which to derive heat during 
heating periods in actual operations. 


Physical, Chemical and Cracking Tests Made and Proposed 
On Oils Available for Gas Making 


Specific gravity at 60° F. by means of Westphal Balances: In 
itself, no criterion as to gas making qualities of an oil. Useful and 
necessary from the standpoint of comparison and for use in calcu- 
lations. 

Bottom settlings and water by means of centrifuge and A.S.T.M. 
distillations: Is a direct check on purity of oil. The lower the 
B.S. & W. content, the higher the efficiency. 


Heat value by means of Emerson Bomb Calorimeter: For use 
in connection with calculations involving thermal efficiencies. There 
is no reason to believe that heat value of an oil is any criterion 
of its gas making qualities. 


Total Sulphur by use of Emerson gold lined bomb. Sulphur 
calculated from weight of BaSO, formed: Sulphur content should 
be as low as possible. A one per cent maximum is recommended 
as acceptable. Sulphur content of an oil should be deemed a dis- 
tinct detriment to any oil for gas making. Tests to date, however, 
have not shown a direct relation between per cent of sulphur in 
the oil and the per cent of sulphur as H.S in the gas. 

Viscosity by means of Saybolt Universal Viscosimeter at tempera- 
ture of room, 130 and 200° F. It has value only in connection 
with data desired in regard to flow and when preheating of oil 
may be required for pumping and atomization. 

Flash and Fire by means of Cleveland Open Cup: Has value 
from a safety standpoint. Also an indirect check on the volatility 
of an oil. Believe 235 to 250° F. should be the minimum Flash 
Point acceptable. 

Residual Carbon by the Conradson Method: This characteristic 
of any oil is of considerable importance from a gasification stand- 
point. It gives a most direct means of determining coke to be 
expected from an oil. Should be as low as possible; six per cent 
should be the maximum. 
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Youll Find It Profitable to 
Sell Time-O-Stat Clock Controls 


ESIGNED for absolute dependability and constant 

accuracy, the Time-O-Stat Clock Control is an out- 
standing feature that will help you sell automatic gas heat. 
Its attractive appearance immediately catches the eye, and 
when you demonstrate its simple, faithful operation, you 
have a story of convenience and accuracy which is un- 
rivaled in this field. 


The time-keeping mechanism of the Time-O-Stat Clock 
Control is the product of one of America’s oldest and best 
known clock manufacturers—Seth Thomas. Its accuracy 
is assured; it requires winding but once every eight days, 
and is so constructed that if this winding is neglected the 
clock will run for several additional days. 


Handsomely designed and finished, it presents the maxi- 
mum in good appearance as well as in satisfactory service. 
It can be removed by merely pressing a button. ..easy to 
wind and easy to set! 


The simplicity and proven efficiency of the Time-O-Stat 
Clock Control. ..the exclusive snap action blade feature 
of the room temperature regulator. ..are points that mean 
improved performance and more sales. Write today for 
booklet, if full details are not now before you! 
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CONTROLS COMPARY 


The Time - O - Stat 
Temperature Regu- 
lator is appl cable 
to all types of gas 
burner systems. The 
clock actuates_ the 


Elkhart. Indiana control of tcmpera- 
Dept. 4 ture varance to day 
Successor to and night’ require- 


ments. 
Time-O-Stat Corporation 
Cramblet Engineering 
Corporation 


Absolute Con-Tac-Tor 
Corporation 
Leachwood Company 


Manufacturers of AUTOMATIC CONTROLS for Oil Burners—Gas Burners—Coa! Burners— 
Electric Refrigerators—Furnace Fans—Mechanical Stokers—tindustrial Ovens—Ice Machines— 
Unit Heaters—Water Heaters. ..also...Sign Flashers—Mercury Switches—Electric Heaters— 
Corrugated Metal Bellows. 


TABLE NO. 1. COMPARATIVE DATA ON GASIFICATION OF JULY 1928 AND MARCH 1929 OILS 


Oil Used in Actual Plant Operation and Laboratory Tests 
DESCRIPTION OF AND PROPERTIES TESTS 


SEE NOTE 7. RESULTS 
July Oil March Oil 
Specific Gravity at 60° F.................... v4 REE NRE Pes REO PTLD 0.960 0.946 
A. P. I. Gravity at 60° F.—Arrived at by Formula................. ikechalcadsbheisnasdtnaaen 15.9 18.1 
Bottom Settlings and Water. (By Centrifuge) -............... aren tres isiosdacanesigioncbuesaliaiiate Per cent 1.6 0.8 
Heating Value—B.T.U. per pound...... | Een poe A CL ERCRL B.t.u. 18,560 18,882 
Sulphur total .. PP as NREL St LS Cote kT MMT ia ee Per cent 1.04 1.01 
Saybolt U ary ersal Viscosity— 
Pag 2, et aR OR Peer ean Merce ne APSE PANN: Gee ES ER OO RE TE GS Beet ap temnreneeme = rs 7,478 
i A cnn a REE: ie EEE OS SE ee eA Seconds 208 461 
"oS ae Soe FOR Re ERO ID 1 Sram abe ee. ae: Oe ies amare Seconds 61 119 
eS PO ee ae ae baecsisic enamine SS AE i Sat ROLE LAIN Deg. F 245 270 
eR ee Rae MCE” 2 TDR RN. LAT RRR EERE OE SE Deg. F 275 320 
Residue! Carbon—(Comradeom Méethnodd ) ac... oo concccccccccccccecececescccccccccesccscecccccseumecs Per cent 4.72 6.00 
pO iy SD ae OLS RADE LOE ae «SALES. PPM Shar Tae tee ARP RRR bar re Per cent 0.03 0.02 
Asphalt aes SE MEIOLE SOOOMERS * a Lah 5). SP Ap POET a! 2 NAO EERE Per cent 1.80 1.98 
P (See Note 1) 
By Volume after Centrifuging 
Thrown down by petroleum ether...................... inctinncigideei i Meesinc daca ata eat aS Per cent See Note 2 11.00 
Thrown down by benzol............................... SS Pane hs aE MRO EE A I CES Per cent See Note 2 1.20 
Thrown down by Carbon di- sulphide PRT Ue eI TaN. URE UO RRO MT Per cent See Note 2 0.50 
Distillation at atmospheric pressure in three bulb Ladenburg flask using tap 
water as a condensing medium—(See Note 3) 
aE SE aS Sa ORR ESS cy MERLE pe Te ae RPM CE Me ALE Se ARAM I EET Per cent 1.3 0.6 
CS a as SRE PNB, NURSES RES aS. Per cent 1.3 3.4 
SI a ae Per cent 4.4 4.0 
Oats SO 26 B Gitte... ewe PTO LL EET 14.4 9.9 
ition re ee. HPO NN cited a pe oe Per cent 78.6 $2.1 
Parafin Wax or Scale (By weight)... Spy bier nee a oe _...Per cent See Note 4 3.4 
Ultimate Analysis—By Weight See Note 5 
SI tis ccices Ae SIO Sec TE OREN SY, oD FEE, SY a A ican CF Cent $3.05 $2.30 
SRS AE ieee eMC! eran. Ae Sr ree FF eRe ae SEED -iiahednlaaeaaae Per cent 11.21 11.70 
I a a i oa a SS cain ditaceceniiacatie Per cent 1.04 1.01 
Oxygen ...... SN ae A A OE 8 Nl Pato SR oR SE RS TTS Per cent 3.83 
ON i a alah tise Salita dsacesrencadisanicalarc nae Per cent 3.32 0.51 
a og 8 EOE 5 site Per cent 1.35 0.63 
(RAE LES TRO a ae NEE SSL SOME ST TOR SEES TSO Fes SAE Wi ar Ae ROL SSA RSE Per cent 0.03 0.02 
Hydrocarbon Values—By Volume 
ES EET A LT tied eA TTS Sie Per cent 66.0 See Note 6 
ee ee a ee Per cent 5.0 See Note 6 
Naphthalenes —......... vate liek ae RR Ee ee POO: ae 20.0 See Note 6 
cE Ss CN ME NEM Oe UMS RE eee k Yom e Per cent 9.0 See Note 6 


NOTES—Referred to above. 

i—Insoluble residue thrown down by petroleum ether, upon examination showed following characteristics, viz: 
being dried at 105 deg. C it could be crushed into a brown powder. However, even after being powdered it was 
capable of going into solution with benzol and carbon di-sulphide. When subjected to destructive distillation, no 
measurable quantity of oils were given off but a pitchy substance collected in condenser tube together with a relatively 
large quantity of gases given off with coke as end point. 

2—-July 1928 oil while available was not examined for Precipitated Residues. However, as a guide, tests were made on 
May 1928 sample and composite of oil delivered January Ist to June 30, 1928, with following results, viz: 


May, 1928 Jan.-June 
Thrown down by petroleum ether...................0000000000000000..... sie See Per cent 15.0 14.7 
Thrown down by benzol........................... spcibld De Bidsceedcdiscdntidepabunctdacoiebal Per cent 0.7 0.6 
Thrown down by carbon di-sulphide SSS PES ORIN eS oF Ae My Per cent 0.3 0.3 


3—No evidence of cracking of the oil up to and including 300 deg. C. Over this temperature the oil cracks with forma- 
tion of decomposition products. 

4—July 1928 Oil while available was not examined for Parafin Wax or Scale. However, a sample of May 1928 oil 
together with composite for period January 1st to June 30, 1928 was treated in the same manner as March 1929 oil. 
Result of these tests indicated only a trace of wax or scale and that did not completely separate from the other oily 
matter. 

5—Crystallization of the Paraffin Wax in March 1929 Oil caused such oil to congeal at ordinary room temperatures. I 
found it impossible to separate the Wax from the surrounding oils as received due to its intimate contact and mixture 
with the viscous portions of such oil including asphalt and tarry matter. Upon subjecting the oil to destructive dis- 
tillation in order to free the wax from the viscous oils, the distillate upon being tested by use of sulfuric ether—abso- 
lute alcohol mixture at low temperatures, yielded wax scale from portions of the distillate coming over at and below 
300 deg. C as well as from portion coming over over 300 deg. C. No wax scale could be detected in the pitchy 
matter nor in the Residue thrown down by petroleum ether. 

6—Due to wax content of March 1929 oil causing it to congeal at low temperatures, it was impossible to make similar 
and comparative tests for Hydrocarbon Values on the oil as received. In order to get sort of comparative data 
especially as to Parafhins, the oil was subjected to destructive distillation in order to separate oils from more viscous 
portions of pitch and coke. The distillate was tested in the same manner as July 1928 oil with following results, viz: 


Distillate Original Oil 
RNS “TDR bs PEAT OUTER Tae Per cent 40 52 
EERE SER! CANS Ra ey RES UeO e RE 5 20 NE YAS AEE SI Per cent 6 5 
gc FE RRP 91 ial eer ana Aiea on SA SB crane. = See Per cent 28 22 
EE PLL ALE MLE LOLI OE LE LEN SEO CLOT Per cent 26 21 


The percentages indicated for the Original Oil were arrived at by calculation from percentage values as found in dis- 
dillate. These values can only be considered approximate except in the case of Parafins due to decomposition 
products formed during destructive distillation of the original oil. 

7—Oils used were regular pumpings from the Union Oil Company. 
July 1928 Oil apparently consisted of mixtures of Crude residuums obtained from various crudes. 
March 1929 Oil is the Residuum from Flash Stills treating waxy deep well crudes. 
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Every Barber Installation Is “Made to Fit” 
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Guarding the 
Reputation of the 
Nation’s _ 
Gas Industry 


The Cleveland Gas Burner & Appliance Com- 
pany recognizes its responsibility to the entire 
gas industry. Only to the extent that gas as a 
fuel gains in popularity can gas burning special- 
ties find wider markets. Years of laboratory re- 
search and thousands of carefully checked actual 
installations have proven the efficiency, economy 
and practicability of the conversion business. 


But it is also to be recognized that only prop- 
erly designed, made to fit units can produce 
these results. Recognizing this, the manufaciur- 
ers of Barber Automatic Jet Gas Burners have 
developed the celebrated specification data form. 
It is from information thus secured that each sys- 
tem is individually designed, made to fit and 
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gp 


shipped all ready with complete instructions to 


be quickly installed, and is the ultimate in the 
protection of the companys reputation as well 
as that of the gas industry. The rule has 
established that no conversion units shall be sold 
except to fill special data for individual! jobs. 
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: A. AUTOMATIC GAS BURNER 

te. a 3 
The GLEVELAND ¢ GAS | BURNER @APPLIANGE GO. 
3702-04 Superior Pe... aay Cleveland, Ohio 


Only proper installations can be Barber installations 
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TABLE NO. 2. COMPARATIVE DATA ON GASIFICATION OF JULY 1928 AND MARCH 1929 OILS 
Results of Laboratory Tests Conducted by Means of Special Cracking Tube 


CALCULATED RESULTS 1500°F 1600°F 1700°F 1800°F 

Basis Wet Gas at 60°F. and 30 in. Hg. Pressure. July Oil March Oil July Oil =March Oi July Oi = =March Oil July Oil =Mareh Oil 

Average Temperature of Cracking Tube... .. ... Dez. F. 1500 1500 1600 1600 1700 1700 1800 i800 

Rate of Oil Flow. a s Calculated Grams per Minute 0.0800 0.0819 0.0790 0.0701 0.0737 0.0704 0.0747 0.0750 

Rate of Making Oil Gas Se Calculated Cubic Feet per Minute 0.0017 0.0018 0.0019 0.0018 0.0021 0.0021 0.0026 0.0028 

Differential Holder Pressure. . . | Inches He. 0.1900 0.1800 0.1800 0.1800 0. 1500 0.2100 0. 1800 0. 1600 

Velocity of Gas Made ea Feet per Minute 1.7250 1.8210 2.0090 1.9580 3 — 2.3100 3.0670 3.3220 

Time of Contact of Gas... ; RY Nts Pah: Sy te VPS te Seconds 70 66 60 6! 52 39 36 

See Note 4. See Note 4. See Note 4. See Note 4. See Note 4. See Note 4. See Note 4. See Note 4. 

Oil Gas Analvsis... ............ seit ulculated CO2 Free 

RS RES ERNE Oly POE ES OS a ng, elie Per cent 11.8 14.5 7.4 7.2 5.5 8.8 4.7 5.5 

oaygen os eee bi ...... Per cent 0.7 0.7 0.6 0.5 1.0 0.6 0.7 0.4 

Carbon Monoxide * oe ne eae | ...Per cent 8.3 7.4 15.3 9.1 21.9 15.7 27.8 28.5 
NE SOT ee | a s _.. Per cent 44.7 48.7 36.0 45.0 29.7 36.0 23.7 24.8 | 
Hydrogen.... Rarer = =e: Per cent 32.4 27.9 36.0 37.5 36.9 38.3 38.7 40.6 

Nitrogen (By Difference)... .. . Per cent 2.1 0.8 4.7 0.7 5.0 0.6 4.4 0.2 

Heating Value of Oil Gas Made.... B.t.u. per Cubic Foot. 884 976 720 789 632 763 575 615 
Cubie Feet of Oil Gas Made per Gallon Oil........... Cubic Feet 77.86 78 52 87.04 93.89 103 . 63 105.16 127.71 135.53 | 

Gallons of Oil per Thousand C ubic Feet of Oil Gas............. Gallons 12.84 12.74 11.49 10.65 9.65 9 51 7.83 7.38 

| B.t.u’s Contributed to Oil Gas per Gallon Oil Used. . rere, °° 68 ,826 76 ,640 62 ,669 74 ,077 65 ,497 80 ,236 73 433 83 ,348 
| pT EE EE RR NS A as AN SOS SS RR Per cent 46.29 51.42 42.15 49.70 44 04 53.83 19.38 55.91 | 

Residue—Nature Of—Scrubbed Out of Gas Made. . phehas aes pied See Note 1. See Note 1. See Note 2. See Note 2. See Note 2. See Note 2. See Note 3. See Note 3. 

| Cracking Tube—Nature of Resiue left in at end of test. | ..  Lampblack Lampblack Lampblack Lampblack Lampblack Lampblack Lampblack Lampblack 

(* 


oke Coke Coke Coke | 


NOTES—Referred to Above 


| Note 1— Residue scrubbed out of gas made at 1500 deg. F. consisted of lampblack, tarry matter and a slight trace of oil soluble in naphtha. 
Note 2— Residue scrubbed out of gas made at 1600 and 1700 deg. F. consisted of lampblack, tar and naphthalene. | 
Note 3—Residue scrubbed out of gas made at 1800 deg. F. consisted of lampblack with a small portion of tar having strong odor of naphthalene. | 


Note 4—Time of Contact calculated from Velocity, however, oil introduced into cracking tube at rate of one drop every 20-25 seconds. 


Asphalt determined by solubility test using high test gasoline: 
Directly affects gas making qualities of an oil. Should be as low 
as possible. Two per cent by weight should be the maximum. 

Ash by ignition in platinum dish: Ash is a detriment from 
every standpoint. Should be as low as possible. 0.03 per cent 
should be the maximum content. 

Solubility tests using 15 cc. oil plus 85 cc. of petroleum ether 
followed in turn by benzol and carbon disulphide and contrifuging 
each time to constant volumes: Due to reaction of these residues 
(as thrown down by these solvents), when subjected to destructive 
distillation, such residues greatly lower the value of oils for gas 
making purposes. Percentage should be as low as possible. 

Ultimate Analysis has value from a comparative and calculative 
standpoint. To date it has not been possible to tie ultimate analysis 
of an oil directly with its value for gas making purposes. 

Data to be obtained from results of hydrocarbon tests should 
result in valuable information to be used in studying oils for gas 
making purposes. No doubt, their values directly affect gas mak- 
ing qualities of an oil under like conditions of operation. 

Distillation at atmospheric pressure in three bulb 500 cc. Laden- 
burg flask using 100 cc. oil for test: If distillation is made in 
proper and uniform manner without production of decomposition 
products, it possibly offers a simple and valuable test to be used 
in studies of various oils. Considering the value to be expected 
from distillation data, the following procedure is recommended to 
the end of possible uniformity and agreement between gas compan- 
ies and oil refiners. 

1. That, if water be present in oil exceeding 0.5 per cent, such 
water be removed before distillation is attempted. 


2. That use of three bulb Ladenburg fask tends to more accurate 
separation of various boiling point fractions. 

3. That, for oils similar to those received by companies on the 
Coast, distillation should be stopped when vapor temperature 
reaches 300° C., to prevent cracking and the formation of decompo- 
sition products resulting if this temperature is exceeded. 

4. That distillate up to and including 300° C., together with 
residue left in flask be saved, but in separate containers. That 
all of the tests herein mentioned be made on the original oil, dis- 
tillate to 300° and residue over 300°. This is to include cracking 
of the three oils in special cracking tubes. This is being sub- 
mitted as it is thought that data resulting from such tests will, i 
time, prove of great value from the standpoint of idenifying oils 
for gas making purposes. 

Cracking tests in the laboratory by means of cracking tubes, if 
properly made and with uniform method of operation in testing 
various oils, offers possibilities in the way of comparable results 
that will prove of great value in any studies pertaining to the gas 
making qualities of an oil for plant use. 


Cracking Tubes 


The length of tube is 32 inches, inside diameter 0.823 inches, 
cross-sectional area 0.0036942 sq. ft. About nine inches from <he 


top a slot is cut sloping downward about 45 degrees and extending 
half way across the pipe. Into this slot is welded a steel plate. 
Ten inches from top of pipe another similar slot is cut and plate 
inserted and welded but on the opposite side from the first plate. 
These baffle plates are absolutely necessary. They receive and 
make first contact with the oil being dropped into tube, causing it 
to spatter and partially to atomize. ‘They also prevent stoppage 
in the tube that would result if oil came into direct contact with 
checker-brick. Space is reserved directly below the last baffle to 
provide a sort of expansion chamber. The remainder of cracking 
tube, except about 2 inches at lower end, is filled with checkers to 
provide contact surface for the oil vapors. The checkers also act 
as a filter, retaining a large portion of the lampblack and all of 
the coke formed during process of cracking. Considering kinds 
of oil available for gas making, it was found that a cracking tube 
similar to that used in the East would not give satisfactory results 
in the cracking of oils and that when a vertical tube is used, 
checkers are an absolute necessity if the oil is to be gasified. The 
bottom of the cracking tube is connected, by means of a ground 
joint union to a %-inch delivery tube 12 inches long, to the scrub- 
bing system. This tube is surrounded in part by a water jacket for 
cooling purposes. To the top of the cracking tube is connected 
another length of 34-inch pipe, 6 inches long, surrounded in part 
by a water jacket and having an opening on the side for admit- 
tance of flushing gas prior to test, also as means of providing 
equilibrium of pressure within the tube and upon the oil in de- 
livery tube. To the top of this tube is connected, by means of a 
tight fitting rubber stopper, a glass funnel-like delivery tube. The 


TABLE NO. 3. COMPARATI IVE DATA ON GASIFICATION 
OF JULY 1928 AND MARCH 1929 OILS 


Actual Results of Gas Plant Operation 
CALCULATED RESULTS beh s MONTH 


Basis 1000 Feet Wet Gas at 60°F and 30 in. Hz. except as noted July, 1928 March, 192° 
MAKING GAS IN HOLDER 


M. ©u. Ft. 162 466 285 015 


Clee Sn i yee re 

Heat Value of Gas Made. _B.t.u. pet r Cubic Foot 551.89 549.88 

Oil—Cold—As Used for 
Heating Generators. . SE Ooo ae Pe Peer es Gallons 0.67 0.71 
eet So _.....Gallons 6.92 6.94 
Total for both Heating and Making. .....Gallons 7.59 7.65 
Ratio Heat to Make Oil.......... .....Ratio 1 to 10.33 1 to 9.78 

Cubic Feet Oil Gas per Gallon Oil U REE Eas Cu. Ft. 131.75 130.72 
(Based on total Heat and Make Oil) 

Cubic Feet Oil Gas per Gallon Oil Used...........Cu. Ft. 144.51 144.09 
(Based on total Make Oil only) 

pe ER RL rare, Pee Per cent 18 94 48 31 
(Based on total Heat and Make Oil Used) 

Thermal OD EO ES aa ee Per cent 53.71 53.25 
(Based on total Make Oil only) 

By-Products— 
Re IR Pee ee cas vce Pounds 32.5 34.7 
+ 7S og Reihiy aR RST ae NE Sa a Pounds 4.5 3.6 
Totai Lampb i A Pounds 37.0 38 .3 
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A Short Order and Window Range That Can’t Be Overlooked | 


In more ways than one the Roper 43-2T can’t be overlooked. 
It can't be overlooked by.the public as it stands in the restaurant 
window, turning out its appetite-making orders of hot cakes, 
toast or fried orders. It can't be overlooked by the restaurant 
or cafe owner as a real business builder for this very reason. 


And it can’t be overlooked by the gas appliance salesman for 
all these reasons and ten more, the other ten being that as one 
of the famous Roper line, it is already accepted in name by 
every chef and every restaurateur who knows his ranges. 


Every way you look at it, No. 43-2] is “in the public eye.”’ 


And you can safely assure your trade 
that No. 43-2T lives up to the Roper 
reputation for economy of operation. 


GAS RANGES 
GAS FURNACES 


George D. Roper Corp., Rockford, II. C. B. BABCOCK CO. 


135 Bluxome St. 


San Francisco 
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end of this tube is inserted in a rubber stopper in such a manner 
as to cause the drops of oil to fall directly upon the baffle plate 
and not come into contact with the sides of the tube. Into this 
delivery tube is inserted, by means of a tight fitting rubber sopper, 
the delivery end of a glass separatory funnel for holding oil used 
in test, flow being regulated by giass stop-cock. 

Carbon Dioxide was used to flush out cracking tube, scrubbing 
system, meter and holder. 

Two Hoskins Electric Furnaces, of the combusion type F.D. 303, 
110 volts, 5 amps., 12% inches long with an inside bore of a little 
over 134 inches, were used to heat, tube and checkers. These fur- 
naces were connected in series with rheostats, and held in an up- 
right position—one over the other, with the cracking tube within 
bore. By means of the rheostats the temperature is allowed to 
reach that of test and held within ten degrees during the test. 

Temperature is recorded by means of two thermo-couples placed 
in the furnace cores and with the fire ends in contact with cracking 
tube near the center. 

Water is used as a cooling medium and cotton used to free the 
gas from impurities. Gas measured by means of wet test meters. 
From time of start to end of test the gas is collected in holder, over 
water, for analysis. 

Carbon dioxide is removed by means of caustic potash, illumi- 
nants by means of fuming sulphuric acid, carbon monoxide by 
means of acid and ammoniacal cuprous chloride, oxygen by means 
of alkaline pyro., hydrogen and methane by explosion and _ nitro- 
gen by difference. 

In calculating heat value of gas made from gas analysis, con- 
stants were employed of 2,550 for combined illuminants, 324 for 
carbon monoxide, 326 for hydrogen and 1,009 for methane. 


Cracking Procedure 

With cracking tube in place and freed of lampblack and coke 
deposits from previous tests, the entire system is connected and, 
after testing for leaks, is thoroughly flushed out with carbon di- 
oxide at the temperature of test. After permitting the residual 
carbon dioxide left in the tube to stand a length of time, compara- 
tive for each test, oil is delivered to tube at rate desired, such oil 
having been previously weighed to tenth of a gram. The period 
of test depends upon quantity of gas required for metering and 
analysis. As nearly the same quantity should be made in every 
test. Two-tenths of a cubic foot is sufficient. Due to lampblack 
deposit in the tube during test, excess pressure and stoppage will 
result if a much longer quantity of gas is made. Data pertaining 
to test are recorded at intervals of 15 minutes. 

In carrying out cracking tests, similar and comparable methods 
of operation are an absolute necessity. For examples: Rate of oii 
flow should be nearly constant throughout test in order to make 
a uniform quality gas. Delivery holder pressure should on an 
average be nearly the same in all tests. Gas analysis must be 
from sample taken of the total make. Spot samples taken during 
test never permitted of check. 

The apparatus and methods mentioned permit of one person’s 
carrying out the tests to completion. This is a distinct advantage, 
especially if the same analyst makes the preliminary tests on the 
oils used for gasification. Characteristics noted while making such 
preliminary tests can be taken advantage of while conducting or 
preparing to conduct cracking tests. 

For laboratory experiments, electric furnace as a heating medium 
offers closer pyrometer control of the set than would a gas fired 
cracking furnace and tube. 


Suggested Improvements and Changes in Apparatus As Now in Use 

With differences to be expected in various oils, possibly slight 
in most cases, additions and changes are an absolute necessity if 
cracking test data are to be of such accuracy as to note changes 
in gasification results and tie such changes up with change in one 
or more characteristics of the oil under examination. Having this 
in mind, the following changes are suggested: 

(1) Size of Cracking Tube: Inside diameter to be about 1 inch. 
This is to allow greater leeway in dropping of oil without making 
contact with sides of tubes before it reaches heat zone. 

(2) Electric Furnace: Owing to time lost in getting two fur- 
naces into equilibrium and keeping temperature the same through- 
out test, I feel that ome furnace is necessary. It should have a 
working range of 1250 to 2000°F., with control, say every 50 
degrees with bore to take care of size tube agreed upon in addi- 
tion to thermo-couple fire ends. 

(3) Metering of Gas—Collection in Holder Over Water: Due 
to absorptoin of gases and particularly benzo! vapor by the water, 
and the different degrees of absorption to be expected as the room 
and water temperature vary, an effort should be made to get away 
from this feature. A calibrated holder or prover type container 
with mercury as a seal to be used both for meter:ng and sampling 
has been suggested. 
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(4) Determination of Heat Value of Gas Made: As a guide 
to and a check upon gas analysis, heat value should be determined 
separately. ‘This is very important when we consider illuminants 
as including benzol and ethylene. A portable or bomb type calori- 
meter might be used. It would appear that the Junkers Calori- 
meter would add difficulties in the way of accuracy when we con- 
sider the varied qualities of gas made at different temperatures. 


(5) Flushing Gas: That nitrogen be used instead of carbon di- 
oxide. Use of nitrogen should permit of greater accuracy of test 
data and ease of operation of set. 


Gas Oil Specifications: From this standpoint, if the tests men- 
tioned herein or similar ones could be agreed upon as a standard 
between the gas and the oil companies, the carrying out of such 
tests and the comparison of resulting data over a period of time 
would result in great progress in the study of oil characteristics 
as directly affecting gas making qualities of such oils as are avail- 
able on the Coast. When we take into consideration various heat- 
ing value standards now in force, however, we are handicapped 
at the start. That is, an oil that will result in a greater over-all] 
efhciency at a plant having one heating value standard, would in 
all probability result in an entirely different and possibly lower 
efhciency if used at another plant with a different heating value 
requirement. 


Organic Sulphur* 


TTEMPTS to eliminate organically combined sulphur in 

gases are almost as old as the manufactured gas industry 

itself. Recent work, however, has added new hope to the 
solution of the problem and, for this reason, the Committee on 
Organic Sulphur was asked to bring to date the data on the sub- 
ject, so that future investigators would not re peat work done in 
the past. In addition to the abstract of the literature given follow- 
ing, the report includes, in a little more detail, results of research 
work done on a very recent process for 
organic sulphur removal and some new 
rapid and accurate methods for the an- 
alysis of organic sulphur in gases, 
Properties of Organic Sulphurs Found 
in Gases: 

Before reviewing the bibliography on 
organic sulphur, the following recent 
data are given in Table No. 1 on organic 
sulphur compounds, some.of which have 
been found and the others suspected to 
have been present in manufactured gas. 
Of these sulphurs, carbon disulphide is 
practically always present in the gas in 
the largest proportions. In addition to 
the data given in the table, Figure 1 de- 
picts comparative vapor pressures of 
some of the organic sulphur compounds 
and benzene. 


a. Cundall, 


Chairman 


TABLE NO 1 
PROPERTIES OF ORGANIC SULPHURS 
(Int. Crit. Table: 1926) 


Spec. Refract 
Molec. Me!t. Pt. Boil. Pt. Grav. Ind. 
No. Name Formula Wt. “_ °¢ 20°/4° 20/D 
1 Carbon Ditsulphide.... CS, 76.13 miits 43 1.261 
2 Thiophere ........... site gg 84.10 — 40.0 85 0 1.065 1.5285 
$ Carbonyl Sulphide.... COS 60.07 138.0 8.0 ae! o, 
4 Thiepkenol...... ........ C,A,SH 110.11 169.5 1 074 1.5861 
S Methyl Mercaptan.... CH,SH 48.10 —121.0 7.6 0.868 
6 Ethyl Mercaptan ...... C.H.SH 62.11 —121.0 34.7 0840 1.4306 
7 Methyl Sulphide....... (CH,),S 62.11 — 83.2 ae | Oe a 
8 Ethyl Sulphide ......... (C,h.).5 90.14 102.1 916 0.837 1.4425 


Early Attempts to Remove Organic Sulphur—1806 to 1900 


As early as 1806, Edward Heard in England suggested passing 
crude gas over alkaline earths, in iron tubes and exposed to the 
furnace, whereby the removal of organic sulphur was effected. 
Next came Palmer in 1818, who patented a process for CS. removal! 
which employed a heated tube containing oxide of iron. It was 
not until the fifties that the Thompson catalyst came to be known. 
He passed the gas over lime which had been steeped in platinum 
chloride and heated to dull redness. A similar practice was pat- 
ented by Bowditch in 1860, although he used oxide of iron or lime, 
heated to between 140 and 215° C. Probably the fore-runner of 
the absorption processes was proposed by Vernon Harcourt in 1870, 
a partial purification being accomplished through the aid of a 


*Report of Committee. K. N. Cundall, chairman, Pacific Gas and Electric 
Co.: H. M. Barnes, San Diego Consolidated Gas and Electric Co, E. R. de Ong, 
Consulting Entomologist; L. B Jones Consulting Gas Engineer; S. C. Sciwarz, 


Pertland Gas and Coke Co.: FE. L. Theobold, Pacific Gas and Electric Co. 
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MOST vital and constructive influence in 
the advancement of Central and Northern 


California has been the Pacific Gas and Electric 
Company. Its growth has been steady, sound, a 
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mass of iron turnings, placed in heated retorts. Following Har- 
court, came I. von Quaglio, who, in 1878, proposed the use of 
heated clay balls impregnated with the chloride of a metallic 
catalyst, or the metals themselves in powdered form. 


From the time of von Quaglio to the advent of the Hall and 
Papst Process, little is found in the literature concerning organic 
sulphur removed from gas. 


Abstracts of the Articles on Organic Sulphur Removal— 
1900 to 1928 

Due to the large number of processes introduced during this 
period, their individual characteristics will not be considered. 
They may be classed roughly according to the following types and 
will be reviewed in group form. The refernces will be indicated 
by the number in parenthesis, which refers to the bibliography in 
the appendix of this report. 
Types of Purification: 


(a) Catalytic Decomposition. 
(b) Gas Washing Methods. 
(c) Decomposition to H:S by Heat. 
(d) ‘Absorption by Solid Materials. 
(e) Chemical Combinations. 


(a) Of the older catalytic processes, probably the only one to 
attain commercial realization was that of. Carpenter and Evans 
(1), (4). Their method was to pass ‘gas free of H.S over a nickel 
catalyst maintained-at about 800° F., with revivification accom- 
plished by burning off the deposited carbonaceous matter. Later, 
additional laboratory work was done on this process (21) and the 
use of Chromium, Thorium or Aluminum Chlorides as a promoter 
to the nickel catalyst was patented (21). Although a pre-war 
figure, the cost of this process was given as 1.54 cenis per M. 

Another catalytic process was suggested in which steam was 
mixed with the gas and the m-xture passed over iron oxide 
and an iron oxide catalyst with a metallic oxide promoter kcpt 
at 550 to 1200° F. (9). Two similar methods aze described 
(11), (8) in which an iron oxide catalyst is used at a tempera- 
ture of 450° F. and 250° F. resp., the latter requiring steam to be 
added to the vas, 

An important process by Fischer & Tropch on ths type of 
catalytic purification was patented about this tim: in Canada (26). 
This patent claims the reduction of organic sulphur through the 
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use of metals and metallic oxides at from 400° to 600° C. The 
patentees also claim permanent activity on the part of the finely 
divided mixtures and state that nearly complete organic sulphur 
removal is accomplished. Their most successful catalyst was 
lead chromate and copper oxide. 

A later patent by Fischer (39) utilized a gold or silver catalyst 
in the presence of hydrogen to convert the organic sulphur to hydro- 
gen sulphide. Silverized asbestos can be used at from 200 to 
300° C. 

A cheaper catalytic removal of carbon disulphide than the 
Fischer Process was patented by the Frenchman, P. Houdry (36), 
on the use of nickel oxides supported in pumice clinker or porous 
earth at 250° C. A second purifier held copper oxide or iron. A 
third purifier charged with nickel oxide, as in number one, is used 
if the gases contain steam in order to remove the H:2S formed 
in purifier number two. Regeneration is accomplished by air 
or water gas charged with steam. 

(b) Of the processes for gas washing, there are a few which 
have been successful for partial purification. Petroleum oil and 
tar are the favored washing mediums. In a fairly recent patent 
(28), the gas is passed through a brick, coke or stone well which 
has been previously soaked in petroleum oil, bitumen or pitch, 
which removes the carbon disulphide. The mass is revived by 
passing steam through and the products condensed. 


Dawson (31), under Hamilton in Halifax, has written an 
exceptional article on the oil washing of gas and the recovery 
of benzol and carbon disulphide. Their plant-s:zed washers are 
capable of removing over 50 per cent of the high organic sulphur 
found in the gas. The oil is a No. 1 pale parafhn with a mean 
molecular weight of 250 and its regeneration is accomplished 
by steam distillation. The process is economic by reason of the 
fact that light oil recovery is practiced. Their reasonable efh- 
ciency of removal for a plant of this kind indicates that their 
wash oil rate must be high, to offset the high vapor pressure 
of carbon disulphide. The cost of this process is reported as 1.66 
cents per M., not including fixed charges, although credit for 
recovered benzol is included. 

Strange as it may seem, Ethyl alcohol (14) has been used for 
scrubbing the gas at temperatures slightly below O° C. to 
accomplish the removal of organic sulphur. Following the alcohol 
treatment, the gas is washed with water which, in contact with 
the alcohol, causes the separation of benzol containing carbon 
disulphide and naphthalene. Naturally, the efhciency hinges on the 
recovery of the alcohol. 

A little less than 50 per cent of organic sulphur was removed 
from gas by a later process of a somewhat different type (15), 
which treats the gas with alkaline hypochlorite solutions. Addi- 
tional work on this process (16) increased the efficiency of removal 
to 67 per cent by a longer time of contact. The process is one 
of straight oxidation. 

Some three years later, in 1925, came the last reported of this 
group of gas washing processes. Tetra hydro naphthalene (23), 
although an expensive liquid is used in scrubbing towers for the 
removal of benzol, light oils and some carbon disulphide. 


(c) There are only two references that have come to our 
attention explaining the decomposition of organic sulphur by 
direct heat. One is the French patent (27), which accomplishes 
purification in duplicate sets containing oxides of copper, iron or 
other metals at 250° C. Should the gas contain water, a tube con- 
taining nickel oxide is used as a “catch box” to absorb the hydrogen 
sulphide formed. 

The other heat treatment is the famous Hall and Papst dual 
furnace (2), which accomplishes the removal of an average of 
seventy-three per cent of the total sulphur in the gas. Practically 
all of this was carbon disulphide, the remainder being chiefly 
thiophene. This process was used on a commercial scale for 
several years during the time that the Portland people were 
bothered with high sulphur oil. 

(d) The absorption of organic sulphur by various materials 
seems to be a popular way of organic sulphur removal, with the 
use of charcoal (6), (10) receiving considerable attention. One 
process, patented by Bury, Ollander and Bury, (12) uses peat 
coke at ordinary temperatures and pressures. In most cases the 
hydrogen sulphide is removed before the gas is passed over the 
charcoal (13) and heat is used in nearly all cases for revival. 

Studies by Coolidge (24), in relation to the effect of charcoal on 
various compounds, particularly organic su!phur, have produced 
an acitvated carbon which has been used by Todd (30) ‘with im- 
proved success. In studying~echarcoal, it was found that sul- 
phur dioxide would react with coke to form carbon disulphide and 
other organic sulphurs (19). 

Besides charcoal, the use of Silica Gel has been patented by 
Miller and Connolly (38) and discussed by Waterman & von 
Tussenbrock (35) as an adserbent for various sulphurs. One 
per cent of iron oxide, copper oxide or both is impregnated in the 
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Soldering Furnaces! 
Melting Furnaces 
Heat-Treating Furnaces! 


Gas Burners! 


Hand Torches! 


LEADERS 


in their respective fields! 


Judged from the standpoints of 
design, durability, efficiency, 
and economy, Johnson. products 
take their rightful place in the 
forefront of consumer accept- 
ance. Many years of manufac- 
turing experience lie behind 
these fine products and their 
present perfection and develop- 
ment are recognized through- 
out the United States. 


Heat-Treating Furnace 


A free Catalog giving full de- 
tails of the Johnson line will be 
sent upon request. 
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MATCHLESS 


The A-B Stove Com- 
pany takes pride in present- 
ing its latest creation to the 
trade. Based on the fun- 
damental qualities of super- 
ior baking performance and 
long life, characteristics of 
A-B products, the 1000 
Series offers a number of 
refinements in design and 
construction which make it 
outstanding among the finer 
ranges... The “manifold is 
completely concealed with- 
out the usual sacrifice of 
ease in servicing burners 
and valves. 
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Theimproved Service Drawer, 
the Sani-Tray, and the Auto- 
matiCook oven heat regulator 
are regular equipment on the 
1000 Series. The drip tray is as 
readily accessable as ever. The 
‘Insta-Flame’ offers the house- 
wife ‘heat at the of the valve’— 
on all burners including the oven 
and simmering burner. The 
Aristocrat for 1930 is truly 
matchless. 


Furnished in three popular 
all enamel finishes— white with 
red handles, white and grey, and 
green and ivory, with oven lin- 
ings of porcelain enamel or 
Wilder metal as preferred. Top 
grates and burners of ebony black 
vitreous. 


Back of the 1000 
Series is a complete sales 
plan designed to increase 


your gas range profits. 
Ask for it today. 
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Service Drawer 


The 1000 Series ranges have 
a roomy service drawer with con 
venient compartments for uten- 
sils, the forward two of which 
are lined witha special composi- 
tion to deaden noise and prevent 
scratching. 


Concealed Manifold 


The manifold front 
plate is easily removable, 
making adjustments to 
valves or burners a simple 
matter. 


The ‘Insta-Flame’ 
Trade Mark 
‘Heat at the turn of the valve.’ 


This patented feature makes the op- 
eration of the 1000 Series convenient 
and safe. Simply turn the valve and 
the burner,—top or oven,—is instantly 
lighted. No matches, no bother, no 
worry. 


The Sani-Tray 


Patent Applied For 


The Sani-Tray enables the house- 
wife to keep the oven botton as pleas- 
ingly spotless as the porcelain oven top. 
This removable clean out tray is an exclu- 
sive A-B feature. 
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silica gel, the mass put in two layers and heated respectively to 
205° C. and 195° C. A preliminary treatment of 450° C assures 
conversion of all organic sulphur to hydrogen sulphide. 


(e) Straight chemical combination of various compounds with 
carbon disulphide has been made the basis for a number of semi- 
successful methods for carbon disulphide removal. One of the 
latest is a British patent (25), using a neutral solution of iron 
hydroxide in the presence of organic substances such as salicylic, 
phthalic or nitric acid, which prevents the precipitation of iron 
hydroxide. Regeneration is accomplished by aeration under pres- 
sure. Sulphur is deposited and polythionic acids are formed, which 
later decompose to thiosulphates. 


An earlier process is unique in its use of sodium tri nitride 
(18) for the absorption of carbon disulphide. The authors assert 
that a one per cent solution irreversibly absorbs three and one- 
half times its volume of carbon disulphide vapor, with the quan- 
titative formation of sodium azidodithiocarbonate (NaSCSN;). 
This compound decomposes to form N:S and NaSCN. Of the older 
chemical types is the “Athion” process (3), which uses a com- 
pound of an alkali and cellulose in finely divided form. The end 
product is cellulose xanthogenate and formyl cellulose. Although 
a seventy-five per cent reduction is claimed, the process is ex- 
pensive, as the alkaline cellulose is decomposed by carbon dioxide 
and the end products must be removed from the gas. In spite 
of this fact, a later investigator has patented the process (5). 


A method, intended primarily for coal gas, has been developed, 
which uses an absorbing solution of sodium polysulphide to remove 
the organic sulphur. The ammonia in the gas forms ammonium 
sulphide which then reacts with carbon disulphide to form a 
thiocarbonate (17). 

A United States patent by Weiss (29) employes an organic 
amine, such as analine (CsH;sNH:) for the removal of organic 
gases. The process is expensive, however, as it is necessary to 
trap and recover the amines carried over by the gas. 

A process of chemical type, which is akin to the use of the 
well known oxide box, was introduced in Germany in 1925 by 
Offe (32), in which the gas is passed over heated iron turnings. 
The products of the reaction are many, including carbon, sulphur, 
ferrous sulphide and hydrogen sulphide. In connection with this 
type of organic sulphur treatment, it should be mentioned that 
the old lime purifiers were successful to some extent in reducing 
the organic sulphur content of the gas (34), although the chem- 
istry of these reactions was never thoroughly understood. 


In the removal of carbonyl sulphide (COS) by chemical combin- 
ation, there have been used various organic and inorganic glycero- 
lates with reasonable success. Recently George Claude (37) 
has improved the effectiveness of these by using the sodium salt 
of the same, by which means not only carbonyl sulphide but car- 
bon disulphide and the mercaptans are also removed. 

Carbon disulphide has been removed by treating the gas with 
an alkaline earth metal or amide, or a solution of a metal in an 
amide. This is described by G. F. Uhde in his British Patent (41). 


A recent process for carbon disulphide removal 


One of the latest methods for the removal of carbon disulphide 
was recently described to the Committee by its originator, J. W. 
Beckman. This process, unlike many others, is simple in operation 
and, due to this fact, Mr. Beckman has requested the withholding 
of a complete description of the catalyst until the patents are 
issued. 

The system consists of a chamber filled with a finely divided 
catalyst, all of which is heated to an optimum temperature of 
700° F. and the gas to be purified is passed through the chamber, 
as shown in Figure 2. Regeneration is accomplished by passing 
dry steam through the tube, although the catalyst is inexpensive 
and may be discarded without materially increasing the cost of 
the process, provided the inlet carbon disulphide is not abnormally 
high. Hydrogen sulphide can be removed also, along with the 
other sulphur compounds, provided the inlet gas is free of moisture. 


The success of the purification depends upon the particle size 
of the catalyst. From 20 to 50 mesh has been used with excellent 
success, while larger lumps show little or no activity. To confirm 
the results claimed, tests were made in the laboratory of the 
Pacific Gas and Electric Company, using an electric furnace 
and screened catalysts. The results were encouraging over a con- 
siderable range of temperature from 600 to 900° F. Somewhat 
variable results were obtained from day to day, but this was 
believed to be due to fluctuations in the thiophene content of the 
gas, as made from different oils. Thiophene (56) is extremely 
stable, even at temperatures as high as 1600° F. and, consequently, 
little or no removal of this compound was obtained. 

Table No. 2 gives the results of several average runs using this 
process over a period of about two months. The variation in the 
eficiency of removal is shown, although conditions were not 
identical in all cases. 
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TABLE NO. 2 
EXPERIMENTS ON REMOVAL OF ORGANIC SULPHUR 
USING THE BECKMAN PROCESS 
3 ~ Approx. Vol. CS, 100 cu. ft. 


Date Temp. Catalyst Size of Meshof Grains Clean Percent 

1929 °F. Used—cc. Tube” Catalyst Raw Gas Gas Removal Remarks 
3/27 700 220 34x30 50 14.2 2.50 82.4 Glass Tube 
3/29 700 370 1x25 20 14.2 3.25 77.2 Silica Tube 
4/2 700 370 1x25 20 11.0 2.60 76.4 Silica Tube 
4/16 740 370 1x25 50 14.0 1.09 92.3 Silica Tube 
4/30 740 370 1x25 20-40 13.5 2.81 79.2 Silica Tube 
§/15 760 350 1x23 20-40 11.8 1.59 86.6 Iron Pipe 
5/16 760 350 1x23 20-40 16.0 2.11 86.8 Iron Pipe 
§/17 760 350 1x23 20-40 16.0 1.83 88.5 Iron Pipe 
NR? ies ee an ee 30 13.82 2.07 ee ee 


! 


The gas rate through the tube varied directly with the mesh 
of the catalyst inasmuch as the inlet pressure was the same through- 
out. Although realizing the fine material was more active in 
respect to organic sulphur from a commercial standpoint, a coarser 
grained catalyst, if efficient, would be desired through its lesser 
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resistance to the passage of the gas. The rate of gas through 
the tube was from 0.5 to 1.5 cu. ft. per hour. The duration of 
each test was from two to three hours. 


Is complete purification necessary? 

A review of the many processes for the removal of organic 
sulphur from gas shows very few, if any, to be capable of remov- 
ing more than 80 per cent of the organic sulphur compounds. This, 
perhaps, is rather discouraging but, after careful consideration of 
the amount of sulphur left in the gas, it is a question whether this 
remainder is really harmful and its removal absolutely necessary. 
It is true, from a sales standpoint, that a perfectly clean gas is 
highly to be desired. Judging, however, from the results to 
date, it will be some time before that Utopian condition will 
be achieved. 

The combustion of five or even ten grains of organic sulphur 
to sulphur dioxide does not put a very large corrosive element 
into the flue gases. In fact, it has been shown that gases such as 
carbon dioxide and oxygen have accelerated corrosion to a greater 
extent than a small percentage of sulphur dioxide. Speller (*) states 
that, compared with the rate of corrosion in water saturated with 
air, the addition of fifteen per cent of carbon dioxide doubled 
the corrosion, while water saturated with carbon dioxide without 
air was only one-third as corrosive. Another reference (") states 
that four per cent of carbon dioxide, mixed with moist air, dis- 
solves one gram of iron per square centimeter of exposed surface 
in 735 days, while it requires 1927 days with air alone, or an 
increase of 2.6 times. From this, it would seem that the corrosion 
problem, in connection with combustion products from the gas, 


(a) Corrosion, by Speller. p. 160. ; 
(b) <A method of measuring rates of corrosion of iron. Chem. A. 1926, 


p. 26-48. 
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is deeper seated than some are willing to admit and that the 
complete removal of organic sulphur from the gas will not cure 
the evil. There do not seem to be data available on the rates 
of corrosion of a gas containing both CO, and SOQ.. 

In Table Number three are some rather illuminating figures com- 
paring the percent of sulphur compounds in the products of compus- 
tion of various fuels. The table shows that the percent weight of sul- 
phur possible in the combustion products of 10, 20 and 30 grain gas 
is insignificant in comparison with that present in flue products from 
fuel oil and coals. It is also noted that gas gives a much greater 
proportion of water vapor in its combustion products. 


WESTERN GAS 


analytical phase of the subject was far behind the others. Realiz- 
ing this dearth of data, considerable time was spent by the Com- 
mittee in adapting and improving known methods of analysis, one 
of which is described following a brief of the literature on meth- 
ods of analysis. 

Of the latest ways of determining organic sulphur in gases, the 
most noteworthy is the method described recently by Dr. Lusby 
(66). His apparatus consists of a tube containing a hot platinum 
spiral which converts the organic sulphur to hydrogen sulphide. 
This gas containing the hydrogen sulphide is passed into a regular 
500 cc. Tutweiler burette and the hydrogen sulphide determined 


TABLE III 


DATA COMPARING SULPHUR CONTENT OF VARIOUS FUELS AND PRODUCTS OF COMBUSTION 


Yo S by Wt. 


Yo Comp. of Dry Fuel (Wt.) B.t.u./lb. Flue Gases (lbs.) Total in in in 


Fuel C H O Ss Ash 
Street Gas with 10 gn. S.............. 55.3 22.9 14.3 .053 7.5N., 
Street Gas with 20 gn. S.............. 55.3. 22.9 14.3 .106 7.5N; 
Street Gas with 30 gn. S...... . 55.3 22.9 14.3 159 7.5Nz 
SEITEN NOES TION: ee 3 See os 
EEL SOLID LORE REL LEE, OS ge. Fanon 125 
a mn 7 i ERS 2 aa Be 75 
ee Es PEEP ASCE IO! = ee patie SS, oo 
Coen. See ere... ...s--cccce Fe 5.1 5.0 1.8 8.6 
Coal, Wash. Black Diamond........ 69.7 < ie SS 4.1 
TC, Me een 50.4 5.9 43.4 .03 3 


Note: ‘The foregoing data are based on dry fuel, and perfect or 


Sample of gas considered had the following composition: 


| CO. — 1.0% vol. 
C;sH, — 1.0 

O, — 0.1 

CO — 6.8 

H, —59.2 

CH, —25.4 

N2 — 2.7 


100.0% 
570 B.t.u. cu. ft. 
.354 Spec. Grav. 

The recovery of carbon disulphide is being practiced by very 
few industries at present. The reason for this is that nearly all 
plants are within the legal limit of organic sulphur and the amount 
that they might recover is very small and, even in the absorption 
processes, costly to remove. From a million feet of twenty grain 
gas, only about three gallons of carbon disulphide can be recov- 
ered, which has a sale price, after purification, of about $1.50, or 
equivalent to $.0015 per thousand. It is not believed that a process 
will be developed which can hope to treat gas at a cost equal to 
or below this figure. Processes using heated catalysts show no im- 
provement in this respect, as nothing of salable value is recov- 
ered. Although most of the catalytic and absorption processes do 
not remove all of the organic sulphur from the gas, their commer- 
cial operation over a period of time should bring about the solu- 
tion of many minor problems and, no doubt, the day will come 
when some agent or promoter, added to some of the already efh- 
cient catalysts, will effect an inexpensive complete purification of 
gas. A strong argument in favor of complete purification is ad- 
vanced by the men engaged in the prospective operation of Syn- 
thetic Hydrocarbon Processes. Odell (©) mentions that catalysts used 
in the synthesis of methane from water gas are poisoned by sul- 
phur compounds, thus, the need for a perfectly clean gas. At the 
present time, Johns Hopkins University students, under Dr. Wil- 
bert J. Huff, The Pittsburg Experiment Station of the Bureau of 
Mines under David Smith, and John Beckman, as well as others, 
are actively engaged in research of this kind and with their an- 
ticipated results plus the experience gained from actual operation 
of some of the processes now in the field, the future may enjoy a 
gas free from sulphur of any kind or amount. 


APPENDIX 
METHODS OF ANALYSIS & BIBLIOGRAPHY 
Analysis of Gas for Sulphur Compounds 


During the bibliographic search by the Committee for data on 
organic sulphur removal from gases, it was apparent that the 


(c) Synthetic Hydrocarbon Processes in the Gas Industry. W. W. Odell— 
Gas Eng. February 1929, p. 44. 


21056 2.03 2.06 10.6 
21056 2.03 2.06 10.6 12.6 14.7 052 .0084 .0072 
21056 2.03 2.06 10.6 12.6 
20/30 3.09 i141 11.62 14.7 16.12 070 .0068 .0062 
20100 3.10 1.38 11.53 14.63 


Dry Wet 
Dry CO, HO N22 Dry Wet H:O0 FG FG 


24: 147 026 .0042 .0036 
14.7 .078 .0186 .0138 


16.0 090 .0085 .0078 
19640 3.14 1.21 11.48 14.6 15.8 62 O51 .047 
18600 3.18 1.04 10.79 14.0 15.0 1.44 107 .100 
14190 2.91 46 8.22 11.1 11.6 3.91 .162 155 
13500 2.55 54 7.13 9.7 10.2 2.40 .134 127 
9060 1.85 53 4.58 6.4 7.0 057 .0047 .0043 


theoretical combustion. 


in the usual way. The hydrogen sulphide formed is a direct meas- 
ure of the amount of the carbon disulphide. 

A new qualitative test for carbon disulphide has been claimed 
(62) which is sensitive to one part in 1,160,000. It employs a ben- 
zene solution of lead plaster and alcoholic potash, which gives a 
black coloration with carbon disulphide in any solution. 

Another recent method of detecting carbon disulphide (70) and 
azides is through the evolution of nitrogen, according to the fol- 
lowing: 

2 NaN; + 1,=2 Nal + 3 Nz 

This reaction takes place if only a small amount of carbon disul- 
phide is present. 

Other methods in regular use for the determination of carbon 
disulphide are those of Huff (58), Hofmann (60), and Harding 
and Doran (67). 

A determination given following was developed by the Commit- 
tee and found very satisfactory for the determination of organic 
sulphurs in gases. As far as is known, it is the only method with 
which the important sulphur compounds can be obtained in a 
short time using the same sample of gas. 

It is realized that perhaps, as a method of analysis, the follow- 
ing should be placed with the Chemical Methods Committee. How- 
ever, it was thought wise, due to its initial appearance, to publish 
it first as a part of this report and solicit criticisms. Should the 
method prove satisfactory, the Committee would then like to in- 
clude it as a part of the standard practice approved by the Chem- 
ical Committee. 

The advantages of the improved method are that a determina- 
tion of H.S, CS. and remaining sulphur compounds can be com- 
pleted on the same sample of gas in three hours elapsed time and 
only a few minutes operating time. As the test is entirely volu- 
metric, excellent accuracy is obtained and, unlike the referee de- 
termination, this method is accurate on samples of only a few liters 
of gas that may have been brought in from the field or from 
various parts of the plant. With the possible exception of abso- 
lute alcohol, which is easily prepared, no rare chemicals such 
as tri ethyl phosphine (60) are necessary in the improved method 
for CSoe. 


Chemistry of the New Method of Analysis 

The apparatus depicted in Figure 3 is a modification of the 
W. J. Huff method (58) for CS2 and is fundamentally a successive 
absorption of sulphur compounds much the same as a gas is 
analyzed in an ordinary gas analysis. The train of absorbing 
solutions consists of, first, two bottles containing KOH solution, 
which absorb the H2S, second, a series of alcoholic potash bulbs 
which remove the CS; and, third, an A.S. T. M. lamp in which 
the gas is burned and the products of combustion absorbed in 
NaOH. The last unit, namely, the lamp, determines the sulphur 
present as thiophenes, mercaptans and other rare sulphur com- 
pounds that possibly would be present. 
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HS Determination 
The gas leaving the meter or sample bottle passes first through 
two absorption bottles containing a five per cent KOH solution. 
The following reaction takes place: 
HeS + KOH = KHS + H.O 
At the finish of the test, the contents of these two bottles are 
acidified and titrated against standard I. solution in the presence 
of starch indicators, and the following reaction obtained: 
KSH + HCI = KCl + H2S 
H.S + I,=2HI +S 
In the event that the gas to be tested for sulphur compounds 
is contained in a bottle and must be displaced by water, it is 
well to saturate the displacing water with a salt, such as NaSQ,, 
so that no HeS will be lost through solution into the water. 


CS. Determination 

The gas, minus its H2S leaving the potash bottles, is conducted 
through two dehydrating tubes containing CaCle and glass wool, 
respectively. It is not advisable to use strong H2SO, as a drier, 
as thiophene is somewhat soluble in this acid. The gas next 
enters two absorption bulbs containing a nearly saturated solution 
of KOH in absolute alcohol. In the absence of pure alcohol, it 
can be made from ordinary 190 proof ethanol by using CaCle (4), 
a Dufton distilling column (¢) or metallic calcium and barium 
oxide ('). 

The absorption bulbs should be small and efficient, such as a 
Liebig or a bottle with the new Quartz plate. A bubbling bulb 
made by Cummings of the University of California has been 
found to be very efhcient. 

The CSe reacts with the alcohol and potash to form potassium 
xanthate. 

KOH + C.H;sOH + CS: = KS:COC:H; + H:20 

At the end of the test, the solution in the bulbs is washed out 
with distilled water, slightly acidified with CH;COOH and titrated 
against .01 N 1, solution, (71) using a starch indicator. The I, 
and potassium xanthate react to form dixanthogen and KI as 
follows: 


KS:COC:H;s + 21 = C.S.(OCsHs)2 + 2KI 


Thiophene and Mercaptan Determination 

The gas, now free of H:S and CSz:, is conductd to a small burner 
and burned. The products of combustion, containing SO. from 
the burning of the remaining sulphur compounds, are conducted 
through a known amount of weak standard NazCQO,; solution in a 
gas pipette by means of suction on the pipette. At the finish, the 
remaining Na:CO; solution is determined by titration against 
standard HCl solution. Thus, the sulphur compounds are ai) 
determined volumetrically, which requires only a fraction of the 
time necessary to obtain gravimetric results, as in the old methods. 


Operation 

The apparatus is flushed out with an inert gas, such as Noe, 
before admitting the gas to be tested. After admitting the gas, 
the lamp is lit by some means other than a sulphur match and 
the suction started on the absorption pipette. The passage of 
about 1.5 cubic feet of gas containing about 15 grains of CS./100 


(d) J. Amer. Chem. Soc. 45, 857 (1923) W. A. Noyes. 
(e) J. Ind. & Eng. Chem 20. 1190 (1828) W A. Noyes. 
(f) J. Ind. & Eng. Chem. Ana’l Ed. Vol. No. 2—April 15, 1929 G. F. Smith. 
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cu. ft. will give about the right amounts for titrating, although 
very accurate results were obtained with six or eight liters of 
gas. ‘The rate of passing the gas depends upon the type of ab- 
sorption bulbs and their number in series. Our tests were made 
passing about one-third foot of gas per hour. 

At the close of the test, the train is fushed out as at the start 
and the contents of the KOH bottles are washed into a beaker. 
This solution is acidified and immeidately titrated with N/10 I, 
solution in the presence of a starch indicator. 

1 cc. N/10 I, =.0017 grams H:S 
ec. Iodine X .0017 X 15.43 X 100 


H:S grains/100 cu. ft. = 
Cu. ft. gas passed 
The contents of the absorption bulbs are thoroughly washed 
into a beaker, very slightly acidified with CH;COOH and titrated 
against N/100 iodine solution in the presence of fresh starch in- 
dicator. It is thought advisable to determine a blank on the 
amount of starch used, titrating with the N/100 I» solution. 


1 cc. N/100 Iodine = .00038 grams CS2 


CS. in grains/100 cu. ft. = 
(cc. lodine—B1. for Starch) X .00038 X 15.43 X 100 


Cu. ft. gas passed 

The titration of the remaining Na:CO,; solution in the last pipette 
is conducted without removing the same from the bulb. Agitation 
is obtained by alternate sucking and blowing on the suction hose. 
Methyl orange is added and the solution titrated against the 
standard HCI. This method is described in detail in the A.S.T.M. 
handbook (8). 

(g) A. S. T. M—D2—1927, p. 242 

The Na:CO; solution contains 3.306 grams/liter. 

The HCl solution contains 2.275 grams/liter. 

1 cc. NacCO; = .001 grams sulphur. 

Hence, total sulphur remaining in grains/100 cu. ft.= 
cc. NasCO; X .001 X 15.43 X 100 


Cu. ft. gas passed. 
(S as CS: and H2S previously removed) 


BIBLIOGRAPHY 


Processes for Organic Sulphur Removal from Gases 

1. The Purification of Gas by Heat. C. Carpenter. J. Gas Ltg. 
122, 1010 (1913); 123, 30 (1913); 126, 928 (1914). Amer. 
Gas Ltg. J. 101, 44. 

2. The Hall & Papst Process. “Proc. P. C. G. A. 1907-8”, p. 
201-14 Also. Proc. Amer. Gas Inst. 1910”, p. 703-13. 

3. The “Athion” Process. Kuckuk. J. Gas Ltg. 123, 34 (1913). 
Catalytic Purification. J. Soc. Chm. Ind. 34, 9 (1915); Met. 
Chem. Eng. 13, 239 (1915); Enginering 99, 228 (1915). 

5. The Formation of Cellulose Xanthogenate. Knoevenagel. J. 
Gasbel 56, 757. Gas World 59, 709. U. S. Pat. 1,035,972— 
Aug. 20, 1912. Ger. Pat. 250,909—March 5, 1911. 

6. The Adsorption of CS: by Charcoal. Wanner. J. Gasbel 58, 
456 (1915). 

7. Iron Oxide and Steam for CS, Removal. Anderson. J. Gasbel, 
57, 547, 559. 


September, 1929 


Another Big Job Equipped With 
Clow Gasteam Radiators 


: 


; tig 
t 
4 , 3 ‘ 
ms 25 ess 
“ $ : $ 
: ; : ‘ J 
= 5 + 
: | : < 23 
se ; 
4 $ ‘ 
> a, 
a : PPP 


f ~ 
+ Se $53 Ris 
; 4 : é 4 + 
ae ae ; 
: e:% r.e 
: : 
} £34 
r : 


Public Market Building 
Oklahoma City, Oklahoma 


| | ! | Another heating problem was Each Clow Gasteam Radiator makes its own 
wad solved when Clow Gasteam steam, and is operated independently of the 
was installed intheOklahoma others. The combustion chamber is lap-joint- 
Citv Public Market. The en- ed. .insuring a perfectly operating vent. and 

tire 1928-29 gas bill, includ- complete freedom from fire hazard. 


ing gas for purposes other 


than heating, was only $378. — a arg ve en OO aae eteeian 

..on all kinds and sizes of HGR sara 
jobs from a small suburban 
station to a huge office 
building . . Clow Gasteam 
proves the ideal heating 
system. Write for free book 


The main building, containing 412,500 cubic 
feet,is heated by 12 Clow Gasteam Radiators. 
Offices and barber shoo are also heated by 
Clow Gasteam. 


The management states: “Even during the giving a simplified B. T. U. 
‘coldest period the market was easily kept at method of calculating steam 
an average temperature of 75 to 80 degrees.” radiation. 


JAMES B. CLOW 


AXA SG XS \ Wye Gv VN WAG S We Wy 
(*] a A.G.A.A d AQT TE AKA 
\ \ \ .. G. A. Approved. \ N \N \ \s \ \ \\ 

\ \ \ Listed and Inspected \N ‘\ \ \N N \ VN \ 

rs. Xi & 8 om Y © os rvy 


STOCKED IN EVERY SECTION OF THE COUNTRY 


198 


8. 


31. 


36. 


38. 


39. 


4(). 


Steam and Iron Oxide used in CS, Removal. Guillet. Gas 
World 56, 904. 

The Removal of CS: with an Iron Catalyst Rideal & Taylor, 
Brit. Pat. 130,654 (March 2, 1918). 
The Adsorption of CSe by Charcoal. 
127,431 (June 21, 1918). 

Iron Oxide as a Catalyst in CS, Removal. Tutweiler. 
Monthly, 1, 184 (1919). C.A. 13, 1381 (1919). 

The Use of Peat Coke for CS: Removal. Bury, Ollander & 
Bury. Brit. Pat. 133,159 (Oct. 4, 1918). 

Charcoal Used to Remove CS:. Meister, Lucius & Brunning. 
Brit. Pat. 149,911 (July 28, 1920). 
Scrubbing with Alcohol to Remove CSz. 
Ltg. 124, 666. 

Alkaline Hypochlorite Solution for Treating a Gas Containing 
Organic Sulphur. Brenner. Amer. Gas J. 114, 339, 348 
(1921). Gas Age 47, 315 (1921). 

Hypochlorite Solution and CSe. Broker & Kowalke. 
Record 49, 386 (1922). 

The recovery of CS: and HCN from manufactured gas. M. 
Minot. “Chemie & Industrie’ 6, p. 135-40. 1921. Also, 
“Amer. Gas J.” 115, p. 386-8. (1921). 

The Adsorption of CS: by Solutions of -Sodium Trinitride. 
A. J. Currier & A. W. Browne. “J. Amer. Chem. Soc.” 44, 


Adams. Brit. Pat. 


A.G.A. 


Hultman. J. Gas 


Gas Age 


p. 2849-54. (1922). A 
The Formation of CS. from SO. and Charcoal. B. Rasow 
& K. Hoffmann. “J. Prakt. Chem.” 104, p. 207-40 (1922). 


The Removal of Organic Sulphur & HCN from Gas. A. R. 
Powell. “Amer. Gas J.” 119, p. 441-46, or “Gas Age Record,” 
p. 443-7 (1923). 

The Removal of CS, Using a Nickel Catalyst. E. V. Evans 
& H. Stanier. “Proc. of Roy. Soc. of Lond.” 105A, p. 626-41, 
(1924). Brit. Pat. 218,053 (Apr. 23, 1923). 

CS» in Coal Gas, Its Formation and Elimination. G. Grifhths. 
“Yorkshire Jr. Gas. Assoc.”’—Feb. 21, 1925. “Gas Jour.” 169, 
p. 611-13 (1925). 

The Adsorption of CS, by Tetro-Hydro Naphthalene. G. 
Weissenberger and F. Schuster. “Zeit. Angew. Chem.” 38, 
p. 359-62 (1925). 

The Adsorption of CS: by Charcoal. A. 
Amer. Chem. Soc.” 46, p. 596-627 (1924). 
The Purification of Gases. Brit. Pat. 249,312 (Mar. 11, 1925). 


Gas Purification. F. Fischer & H. Can. Pat. 
266,383 (Dec. 7, 1926). 

The Desulphurizing Gases. “Sindicat D’Etudes Des Matieres 
Organiques.” Fr. Pat. 642, 305 (Feb. 8, 1927). 
The Recovery of CsHs and CS». from Coal Gas. 
U. S. Pat. 1,281,597 (Oct. 15, 1918). 
The Removal of CS. from Gas. J. 
1,549,426 (Aug. 11, 1925). 

The Removal of Sulphur from Gas by Activated Carbon. 
E. W. Todd. “Proc. & Trans. Nova Scotia Inst. of Sci.” 17, 
pt. 2, p. 12-3 (1928). 

Notes on the Removal of Carbon Sulphur Compounds from 
Coal Gas by Oil Washing. K. L. Dawson—‘Jour. of the 
Eng. Inst. of Canada,” Vol. 11, No. 4 (April, 1928), p. 266. 
Removal of CS: by Passing Over Heated Iron Turnings. Offe. 
Gas-u. Wasserfach 68, 493 (1925). 

The Ultra Purification of Gas Mixtures 
Chem. & Met. Vol. 33, p. 91. 
Purification with Lime. Meade. 
Practice 1921 (593-4). 

Uber die Entschwefelende Wirkung von Silica Jel und uber 
das Versagen der Lampverbrennung bei Anwesenhe-t von 


S. Coolidge. “J. 


Tropsch. 


R. Lessing. 


M. Weiss. U. S. Pat. 


Alquist & Dodge. 


Modern Gas Works Gas 


Merkaptanen. H. L. Waterman & M. von Tussenbrock. 
“Brennstoff Chemie.” Feb. 1, IX, 37. 

Desulphurizing Gases. Soc. Internationale des Procedes. 
Prudhomme Houdry. Brit. Pat. 267,138 (March 4, 1926), 
Fr. Pat. 632,360 (July 21, 1926). 

Desulphurization of Gas L’Air Liquide (Soc. Anon. Pour 
L’Etude L’Exploitation Procedes George Claude) Fr. Pat. 
632,559 (July 30, 1926). 

Removing Sulphur Compounds from Gases. E. B. Miller 


& G. E. Connolly to the Silicas Gel. Corp. Brit. Pat. 280,947 


Nov. 19, 1926). 


Catalytic Purif. of Gases. F. Fischer. Brit. Pat. 282,634 
Dec. 24, 1926). 
Purifying Gases by Adsorption. Hollings, Pexton Voss & 


Gas Lt. & Coke Co., Brit. Pat. 284, 758 (Nov. 2, 1926). 


+1. 


WESTERN GAS 


Purifying Gases. G. F. Uhde. Brit. Pat. 250,963 (Apr. 16, 


1925). 


General References 


42. 


43. 


44, 


45. 


46. 


53. 


54. 


55. 


56. 


57. 


A resume of Recent Literature on CS:, with Reference to the 
Gas Industry. J. C. Holtz & W. J. Huff. “Amer. Gas Asso.” 
1927, p. 1431-35. Also, “Ind. & Eng. Chem.” 18, p. 357 (1926). 


The Carbon Sulphur Complex. W. J. Huff & J. C. Holtz. 
“Amer. Gas Asso.” 1927, p. 1431-35. Also, “Ind. & Eng. 
Chem.” 18, p. 357. 1926. 


Reactions of CS: with Aldehydes. E. Wertheim. “Sci. nzs. 


58 :494 D. 14 (1923). 

The Interaction of CS: and (NH,«)2CO;. G. Inghilleri. “Gazz 
Chim. Ital.” 39, I 639-9. Work of G. Inghilleri repeated by 
F. A Gilfillan “Jour. Amer. Chem. Soc.” 42, p. 2072-80 
(1920). 

The Departure from the Gas Laws by CSe A. Schulze. 
“Ceit. Anorg. Allgem. Chem.” 118, p 223-30 (1921). 


Physical Constants of CS». Timmernans. Van der Horst and 


Onnes. “Jour. of the Chem. Soc. of London.” A ii 258 
(1922). 

The Properties of CS: Schultze. “Jour. of Chem. Soc. of 
London,” A ii 53 (1922) 


Compounds of CS: and Azoinida. O. Mandala. “Jour. of 


the Chem. Soc. of London,” A i 1070 (1922). 

CS: and Mercuric Acetate. Bernardi & Rossi. 

the Chem. Soc. of London,” A 1i, page 245 (1919). 
Some Laboratory Results on Removal of Organic Sulphur from 
Gas. N. F. Prince. A.G.A. Proc. 1927, p. 1441. 

H.»S Only Need Be Removed from Gas. D. L. Jacobson. 
“Oil & Gas Jour.,” April 4, 1929, p. 116. 

The Action of Refining Agents on Pure Sulphur Compounds 
in Naphtha Solutions. Merrill, Loutz & Perkins. “Ind & 
Eng. Chem.” Vol. 19, p. 1247-50 (1927). 

The Chemistry of the Mercaptans. Morrell 

“Ind. & Eng. Chem,” Vol. 19, p. 1045-9 (1927). 
The Chemistry of “Sweetening” in the Petroleum Industry. 
Wendt & Diggs. “Ind. & Eng. Chem.,” Vol 16, p. 1114 (1924). 
Thermo Decomposition of Organic Sulphur Compounds. Far- 
ragher, Morrell and Comay. “Ind. & Eng. Chem.,” Vol. 20, 
p. 527-32 (1928). 

The Action of Petroleum Refining Agents on Naphtha Solu- 
tions of Pure Organic Sulphur Compounds. Wood, Sheely & 
Trusty. “Ind. & Eng. Chem.,” Vol. 18, p. 169-71 (1926). 


“Jour. of 


& Farragher. 


Methods of Analysis 


58. 


64. 


65. 


66. 


The Detection and Estimation of Traces of CS2 in Small Gas 
Volumes. W. J. Huff. “Jour. of Amer. Chem. Soc.” Vol. 48, 
p. 81. 1926. 

The Estimation of CS: in Mixed Gases. Stock & Seelig. 
“Jour. Chem. Soc. of London,” A ii, p. 245 (1919). 

The Use of Tri Ethyl Phosphine in Detecting CS, A. W. 


Hofmann. “Annalen der Chemie & Pharm.,” 115, 293. 
Detection of CSe. A. Vogel. “Annalen der Chemie & Pharm.” 
1853, 369. 


A Sensitive Test for CS: “Giom. Chim. Ind. Applicata,” 
8,315-6 (1926). Also, Analyst 51,636. 

Quantitative Determination of Sulphur and Sulphur Deriva- 
tives of Hydrocarbons in Naphtha Solutions and in Petro- 
leum Distillates. Farragher, Morrell & Monroe. “Ind. & Eng. 
Chem.,” Vol. 19, p. 1281-4 (1927). 

The Electrometric Method of Titration for 
Schwarz, Portland Gas & Coke Company. 
munication. ) 


+ Sie. ee oe 
(Private Com- 


The Estimation of COS. Treadwell Hall. “Analytical 
Chem.,” Vol. 2, quantitative, p. 644-7. 

The Lusby Method of CS, Determination. W. J. Huff. “Gas 
Age Record,’ May 4, 1929, p. 607. Details in Proc. 2nd 


Int. Conference on Bit. Coal, Vol. 2, p. 819. 
The Determination of CS. in Gases. Harding & Doran. 
“Jour. Amer. Chem. Soc.,”’ 29, 1480 (1907). 


Colorimetric Determination of CS». G. G. Desy. A.G.A. 
Proc. 1927, p. 1440. 

Determination of CS. and HS. Hegel. A Angew Chem. 
39, 431 (1926). 

The Detection of CS... F. Jeigl & E. Chargav. Univ. Wien. 


Z Anal. Chem. 74, p. 376-80 (1928). 


Iodine Titration of Potassium Xanthate, 
Rosenstein, San Francisco. 


suggested by L 


September, 1929 


It’s Taking the Water 
Heater Field By Storm 


THE PITTSBURG MONARCH 


Automatic Storage 


WATER HEATER 


Low thermostatic temperature operation. 
Gas Economy. 


UCH unheard of performance of a small storage 

water heater is the talk of the day. Gas com- 

panies, plumbers, and water heater men every- 
where marvel at its efficiency. 


Extremely Beautiful 


HE heater is finished in lustrous enamel. The 


beauty is excelleci only by its performance. 
Eye value as well as Dollar value. 


Built of Quality Materials 
HREE hundred pound test copper-bearing 
steel tank. New Efficient Insulating Material. 
Safety Pilot. 


ene Sg Combination Safety and drain valve. 
2 Sizes High quality workmanship throughout. 
25 and 40 
gallon capacity Fully Guaranteed. 


At a Price that Appeals to All 


HE 25-gallon size retails at $95. The 40-gallon size is proportion- 
ately higher. 
At this remarkable low price for a storage heater that outclasses any 
other in performance, you will be able to increase your water heater 
sales beyond your expectations. 


Pittsburg Water Heater Co. 


478 Sutter St., Offices at 242 So. Western Ave., 
San Francisco 2010 Jackson St., Los Angeles 


Dallas, Texas 


New Atlantic City Auditorium which will house 1929 A. G. A. Convention 


llth National Session Oct. 14-18 


CTOBER 14-18 will see members of 
() the American Gas Association gather- 
ed in their 11th Annual Convention 
at Atlantic City, New Jersey. The new 
auditorium, where sessions will be held, is 
specially constructed to house such conven- 
tions, and is provided with adequate space 
for the record size A.G.A. exhibits which 
is already in sight for this year. 
The following arrangement is given for 
the meetings of the various departments: 
Natural Gas Department, Wednesday 
afternoon. 
Industrial Gas Section, Wednesday and 
Thursday afternoons. 
Manufacturers, Monday afternoon. 


Accounting Section, Wednesday’ and 
Thursday afternoons. 
Technical Section, Tuesday, Wednesday 


and Thursday afternoons. 


Commercial Section, Tuesday and Wednes- 
day afternoons. 

Publicity and Advertising Section, Tues- 
day afternoon. 


Details of the program have not yet been 
completely arranged, but will be given out 
shortly after the first of September. Enter- 
tainment features will include renditions by 
Charles Hackett, soloist, music furnished by 
the orchestra of B. A. Rolfe, and in addition, 
other musical talent. The Thursday eve- 
ning function will be a fancy dress ball, 
where prizes will be awarded for the most 
beautiful, the most original, and the most 
unique costumes of both ladies and men. 
As in previous years, the evening session 
will be held on Wednesday, and will be 
broadcast over the network of the National 
Broadcasting Company. Attendance at the 
convention is expected to total 6,000. 


Conservation Law 


ALIFORNIA’S new natural gas con- 

servation law, the most comprehen- 

sive yet enacted in any state, and 
therefore of interest to the entire gas indus- 
try, goes into force on September 1. Signed 
by Governor C. C. Young on May 28, the 
measure has gathered behind it the support 
of major oil operators, and officials in whose 
hands enforcement will lie are of the opin- 
ion that it goes into operation under favor- 
able circumstances. 


BLOWING GAS IS VIOLATION 


Under the terms of the act the State Di- 
rector of Natural Resources is empowered to 
proceed on his own initiative against vio- 
lators. Blowing gas to the air will be evi- 
dence of wastage, for the purposes of the 
measure, so that rigid enforcement should 
put an immediate stop to the wastage which 
has been current in many California oil 
fields. Nineteen and a quarter billion cubic 
feet of gas were blown in the month of 
June alone. With this economic loss there 
has been the accompanying overproduction 
of oil, running into millions of barrels in 
excess of present demand and creating a 
storage problem as well as disrupting price 
levels in the oil industry. 


Operative Sept. | 


With the law in effect it may be assumed 
that all efforts to conserve or utilize gas 
will be redoubled, in order that oil produc- 
ing operations may be hampered to a mini- 
mum by the new legislation. These con- 
servation efforts will include storage of gas 
in underground reservoirs, and the develop- 
ment of gas markets wherever they exist 
on an economic basis. 

R. D. Bush, State Oil and Gas Supervisor, 
in a communication released late in August, 
has made it clear that the State intends to 
approach its enforcement task directly by 
prorating the flow of oil and gas in the four 
or five large fields where gas wastage is at 
its worst, and producers in the Santa Fe 
Springs, Long Beach, Seal Beach and Ven- 
tura Avenue fields have been notified to 
this effect. General provisions in the con- 
templated enforcement plan are as follows: 


PROVISIONS OF PLAN 


First: The amount of gas sold to gas 
companies shall be taken pro-rata from all 
the producers. Companies having the con- 
tracts shall receive the payment for such gas, 
in accordance with the terms of their con- 
tracts as though their own gas had been de- 
livered thereunder. 
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Second: All gas used in the field for fuel 
or other operative purposes shall be taken 
pro-rata from all the operators in that field. 
Third: All gas used for repressuring in 
the field from which the gas is produced 
shall be taken pro-rata from all the opera- 
tors in said field who shall contribute pro- 
rata to the cost of injection of the gas. 


Fourth: Arrangements are being attempt- 
ed for removing gas from fields and storing 
the same in distant reservoirs. If this can 
be worked out, it is understood that the gas 
so stored in distant reservoirs will be taken 
pro-rata from the producers and without 
charge to the producers for injection or 
transportation. This gas, when recaptured, 
will belong to the operators contributing to- 
ward the cost of injection, subject to such 


arrangements as can be made with the 
owner of the reservoir. 
Fifth: Whenever “pro-rata” is used in 


this plan it is to be understood that it is 
the proportion which the producer’s maxi- 
mum oil and gas ratio, to be hereafter estab- 
lished, bears to the total maximum produc- 
tion of the field under the same limitation. 


While the law may have to withstand 
attacks on its constitutionality, the gas and 
oil industries of California are both throw- 
ing their cooperation into the enforcement 
program. The results will be watched 
closely in every section where gas and oil 
production are intimately related, as they 
are in California. 


Petroleum Exposition to 
Feature Technology 


ROGRAM details now being given out 
by W. B. Way, general manager of the 
International Petroleum Exposition and 

Congress, to be held in Tulsa, Oklahoma, 
October 5-12, indicate that the coming sessions 
will be a clearing house for information on 
gas and oil developments in the industry 
within the past year. 


Technologists will have an opportunity to 
attend sessions of the American Institute of 
Mining and Metallurgical Engineers to be 
held in Tulsa on October 3 and 4. 


The American Association of State Geo- 
logists, the Mid-Continent Oil and Gas As- 
sociation, Safety Division; the Mid-Continent 
District of American Petroleum Institute Di- 
vision of Development and Production Engi- 
neering; the American Welding Society, and 
the United States Bureau of Mines, will each 
have a part in the program. 


The Bureau of Mines will show a new 
safety car, and another interesting feature 
will be the first aid demonstration of two 
robots, one of which will assume the role of 
patient, responding to the ministrations of the 
other. . 


Latest developments in instruments for the 
analysis of a wide range of gaseous and 
liquid hydrocarbon mixtures will be shown in 
the exhibits, as well as a wide range of 
pyrometers, thermometers, flow meters, and 
all kinds of indicating, recording and con- 
trolling instruments. In the natural gas dis- 
play of orifice meters an attendant will ex- 
plain the method of reading the meters ac- 
cording to a standard adopted by the Na- 
tural Gas Department of the American Gas 
Association. 


President Hoover has issued invitations on 
behalf of the Congress to governors of all the 
states and to ofhcial representatives of the 
various countries to attend the sessions. 


Selling Points! 


Kasy-to-clean, vitreous en- 
ameled cabinet. 

Double air-circulating sys- 
tem—built around the 

famous Intensi-Fire Air 


Duct. 
New-type double burners. 
hapor tank. 


Manual or thermostatic 


control. 
Fume-tight, gas-tight — 
absolutely safe. 


{eng vears ago Estate announced the Gas Heatrola for 


the thorough heating of small homes, stores, apart- 
ments. Perhaps you were one of the hundreds of commer- 
cial gas men who saw in the Gas Heatrola an opportunity 
for increasing the heating load. The market was wide open 
for such a gas heater. Its success was instantaneous. 


THE ESTATE STOVE COMPANY, HAMILTON, OHIO 


This great load-builder 


enters its third successful season 
with three models and a 
creatly widened market 


4 


Then gas men asked us for models of varying heating 
\nd so, at the beginning of its third successful 


The 


increased. 


capacity. 
season. the Gas Heatrola ts offered in three sizes. 
the heating load 


market will be broadened 


Write now for our new catalog—illustrating and describing 


all models of the Gas Heatrola in great detail. 


House Founded in 1845 


EMAde GAS HEATROLA 


only one 


There 1s 


Ne eo a) 


Estate builds it 


ESTATE presents 
the highest development of the 


insulated oven! 


—a beautiful new 
shade — sponsored 
by Estate — pioneer 
of color in gas ranges 


Ege, PE A TRS SORE RTE Wt RS 


NTRODUCED during the summer months, this new line of Estate 
Gas Ranges with INSULATED Fresh Air Oven has stirred the 


enthusiasm of technical and commercial men in every section of 


the country. 


Think of the sales appeals! An oven that does not heat up the 
kitchen—that keeps the “hotness” inside where it belongs. Result- 
quicker, better baking, a saving of fuel, a comfortable kitchen. 

So ingeniously has the blanket of rock-wool insulation been built 
into the Estate oven and broiler section that it in no way interferes 
with the distinctive Estate fresh-air circulation. 

Our new catalog No. 71, which presents full information about the 
complete Estate line, will gladly be sent on request. 


THE ESTATE STOVE COMPANY, HAMILTON, OHIO 


House Founded in 1845 


— 


Rock wool—found by exhaustive laboratory 
tests to be the most efficient insulator ob- 
tainable for gas oven temperatures. Abso- 
lutely fire-proof, sanitary, indestructible. 
Wired and packed in units that cannot mat 


or settle. 


The arrows show how Estate engineers effected 
a perfect insulation without interfering with 
the distinctive Estate fresh-air oven construc- 


tion. The straight arrows trace the fresh air 


from its entrance into the double oven bottom 


to its exit through the flue. The feathered 
arrows show the course of the products of 


combustion. 


&stale GAS RANGES 


with the ‘‘double boiler’? oven that bakes with fresh air 
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P. G. and E. Fall Heating 
Campaign Under Way 


HE fall heating campaign which is 

to be launched the first of September 

will find practically the entire sales 
force of the Pacific Gas and Electric Com- 
pany of San Francisco taking part in an in- 
tensive drive to develop materially the house 
heating load of this utility. 

A. C. Miller, domestic sales engineer of 
the company, has set a high quota and care- 
fully laid his plans 
to capitalize on the 
advent of mixed 
natural gas in the 
San Francisco Met- 
ropolitan Bay area 
served by this com- 
pany. A tour will 
be marle over the 
entire system in 
which Mr. Miller, 
assisted by repre- 
sentatives of the 
manufacturers and 
others interested in 
merchandising gas 
heating equipment, ; 
will explain the A. C. Miller 
details of the campaign to all districts of 
the company and ask their best support. 

In order that the salesmen may go out 
well equipped to advise customers in regard 
to heating requirements, three days of in- 
tensive schooling on sales and _ installation 
work is to be conducted for the benefit of the 
entire sales force. About 250,000 broadsides 
are to be mailed out covering the advan- 
tages to be gained from gas heating in gen- 
eral and capitalizing on the new house heat- 
ing rates which are to be announced. Floor 
furnaces, radiant type heaters, circulating 
room heaters, central furnaces and boilers 
will all be sold. As in previous campaigns 
conducted by this department a competitive 
interest is to be maintained by offering 
various prizes for exceptional individual or 
divisional results. 


Salt Lake to Have Natural 
by September 15 


EPTEMBER 15 is the date now set for 

the completion of the natural gas trans- 
mission line from Baxter Basin in Wyom- 
ing to Salt Lake City, Utah. With the 
arrival of the new fuel, the manufacture 
and sale of coke will be discontinued by the 
Utah Gas and Coke Company, according to 
L. Fitzpatrick, vice-president of the com- 
pany. 

At the present time all of the 122 miles 
of 18-inch line from Green River to Coal- 
ville, and the 34 miles of 16-inch line from 
Coalville Junction to Green River Junction 
is completed; the 66 miles of 16-inch line 
from Hiawatha Dome to Green River is 
completed; the 8-inch line from Baxter 
Basin to Green River, 18 miles, is com- 
pleted, while 80 per cent of the 40-mile 
line from Coalville to Ogden is completed. 
Forty miles of 10-inch line between Salt 
Lake and Ogden which will serve Bounti- 
ful, Centerville, Kaysville, Farmington and 
Layton, has also been completed. 

The line was started last January at the 
height of one of the most severe winters 
in the history of that section of the country. 
Starting at the mouth of Emigration Can- 
yon the line was pushed east. Pipe was un- 
loaded at Sugarhouse station and at sta- 
tions nearest the line from that point to 
Coalville, Green River and points east. 
Roads were opened with tractors and the 
pipe was loaded on trucks. 


Gas Refrigeration Not 
Cause of Fatalities 
cr the dean a joint investigation 


of the deaths which occurred in 
Chicago recently, the Bureau of 


Standards and Bureau of Mines of 
Washington, D. C. and the Public 
Health Service issued a_ statement 


making it clear that these fatalities 
were in no wise connected with the use 


ments to the effect that the fatalities 
in Chicago were caused by ‘gas re- 
frigeration,’ without doubt, had refer- 
ence only to the fact that refrigerants 
are gases. 

“Most of the trouble attributed to 
methyl chloride has occurred in con- 
nection with multiple’ refrigeratiing 
systems installed in apartment houses 
in which a single compressor delivers 
the refrigerant through tubes to the 
refrigerators in the several apart- 
ments. A large majority of the indi- 
vidual household refrigerators of the 
motor driven (‘electric’) type now in 
use employ sulphur dioxide as the re- 
frigerant. Nearly all, if not all, of the 
domestic refrigerators, the operation 
of which depends upon supplying heat 
instead of mechanical compression, use 
ammonia. This class includes a few 
electric refrigerators of unusual type 
and all of the gas-fired refrigerators. 
The escape of the refrigerant from 
the more commonly used household 
refrigerating systems would, there- 
fore, be at once made evident by its 
odor.” 


FALLS CITY, NEBRASKA, GRANTS 


NATURAL FRANCHISE 
The city council of Falls City, Nebraska, 
recently granted a franchise for the service 
of natural gas in that town to the Gas 
Service Company of Kansas City. The com- 
pany is planning to extend its mains from 
Kansas territory into Nebraska. Branches 
of the main line will serve about 10 new 
communities. Gibbon, Beatrice, Kearney, 
and Grand Island are some of the towns in 

which franchises are being sought. 


NORTHERN OIL AND GAS ASSN’S. 
TO HOLD JOINT SESSIONS 

The Montana Chapter of the Rocky Moun- 
tain Oil and Gas Association, with head- 
quarters in Great Falls, Montana, will meet 
September 19, 20 and 21 in fifth annual con- 
vention in Calgary, in joint session with the 
Alberta Oil and Gas Association. The pro- 
gram includes a trip to Turner Valley, a 
golf tournament, a short journey to Banff 
and Lake Louise, as well as the usual busi- 
ness meetings. The Paliser Hotel will be 
headquarters for the conclave, and the en- 
tire fourth floor is being reserved for the 
Rocky Mountain’ Association delegation. 
Walter F. Brittan is secretary of the Mon- 
tana Chapter. 


JOHN MAGRUDER ASKS PERMIT TO 
SERVE PRATT, KANSAS 
John Magruder has asked for a permit for 
the service of natural gas in the town of 
Pratt, Kansas. 


of gas refrigerators. The statement 
follows: | 
“Newspaper headlines and state- | 
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Colorado Utilities Ass’n 
Meets September 2-4 


LENWOOD Springs, Colorado, will be 

the scene of the Sixth Annual Conven- 

tion of the Colorado Utilities Associa- 
tion, to be held September 2, 3, and 4. Sit- 
uated on the transcontinental railroad be- 
tween Denver and Salt Lake City, and on 
the banks of the Colorado River, the locale 
is ideal, and has been the meeting place in 
all previous annual conclaves of the Asso- 
ciation. 

The Utilities Association has established 
afhliation with the American Gas Associa- 
tion, and it is expected that B. J. Mullaney, 
vice-president of the A. G. A., and Alex- 
ander Forward, managing director, will be 
present at the sessions. 

The program will include subjects of im- 
port to both gas and electric utilities men, 
and a feature of particular interest will-be 
the address of William J. Hagennah, -vice- 
president of the Byllesby Engineering and 
Management Corporation. 


NATURAL GAS FOR GREATER NEW 
YORK IS RUMORED 

Recent gas leasing activity in fields of 
Pennsylvania, Maryland, and West Vir- 
ginia, has given rise to a rumor that a 
major gas transmission project is in the 
formation stages to bring gas for consump- 
tion in New York City. The name of the 
Southeastern. Gas Company, subsidiary of 
Inland Utilities, Inc., has been linked in 
press reports with this development because 
of the company’s recent organization for the 
purpose of securing gas leases in the above 
mentioned states. John H. Kelly, vice-presi- 
dent of the Southeastern Gas Company, in a 
recent interview with representatives of the 
New York press, stated that he does not re- 
gard natural gas for New York City as 
being beyond the range of possibility, but 
failed to state whether his company would 
take active part in the proposed develop- 
ment. 


DEATH OF HERR VON WELSBACH 
IS ANNOUNCED 

Karl Auer, Freiherr von Welsbach, in- 
ventor of the incandescent gas mantle, died 
recently at his residence, Welsbach Castle, 
in Carinthia. Herr von Welsbach was also 
the inventor of Auer gas lamps and devel- 
oped Auer metal, a combination of cerium 
and iron, of which the flints in pocket cig- 
arette lighters are often made. 

Herr von Welsbach was born in Vienna 
in 1858, and was educated at Heidelberg 
University. He held a degree of Ph.D. and 
Doctor of Engineering and was a member 
of the Vienna Academy of Science and of 
the Royal Prussian Academy. 


CENTRAL STATES P. & L. BUYS 


OKLAHOMA PROPERTIES 


Properties of the Quinton Relief Oil and 
Gas Company, the Quinton Spelter Company 
and the San Bois Gas Company in the Quin- 
ton gas field of Oklahoma, have been pur- 
chased by the Central States Power and 
Light Corporation, according to E. H. Poe, 
southwestern district manager for the latter 
company. The purchase was effected late 
in July. The Quinton Relief Oil and Gas 
Company distributes gas at Quinton and 
Stigler, and delivers it to the city gates of 
McAlester. The Central States Power and 
Light Corporation distributes gas to about 
20 towns in Oklahoma. 


WESTERN GAS 


OR its new contest, to run from the 
time when entrants receive this issue 
until October 15, when all manu- 


scripts must be in the Contest Editor’s hands, 
Western Gas announces this subject: “HOW 
TO SELL GAS LAUNDRY DRYERS.” 

This appliance, the gas laundry dryer, 
although something of a newcomer in the 
gas appliance family, is growing daily in 
popularity. It is a part of the answer to 
the ever present question of how to hold 
the domestic gas load, and is as powerful 
an influence toward keeping the laundry at 
home as is the automatic washer. Gas 
companies, therefore, are finding it profi- 
table to put their influence behind the gas 
laundry dryer. 

It takes good selling to put over new ap- 
pliances, in any field. And in pioneering 
new appliances the salesman, by trial and 
error perhaps, must work out his approach 
until he settles upon the points which hold 
most sales appeal. Western Gas in naming 
gas laundry dryers as its contest topic is 
expecting to bring out the arguments which 
are selling these appliances for the utilities 
and dealers which have already pioneered 
them. 

Many of the salesmen who are following 
this department each month and submitting 


Selling Gas Laundry Dryers 


entries in our contests, will be employed in 
companies which do not yet merchandise the 
gas laundry dryer. This does not bar them 
from competing and sending in their ideas 
on what constitute the best selling points for 
these appliances. And those salesmen who 
have had actual experience introducing this 
equipment into homes of their territory can 
turn that experience to account in this con- 
test. 

The conditions for taking part in the com- 
petition are given in full on this page. Con- 
testants are limited to 300 words, and their 
short manuscript may take the form of a 
suggested sales canvass or may be a more 
formal summary of the main selling points 
of the gas laundry dryer. Both forms are 
equally acceptable. 


The gas industry has been criticised be- 
cause it has had too few domestic outlets for 
its product. That condition is fast passing, 
and the laundry dryer is a good example of 
the new applications which are being made 
available to the utility by progressive manu- 
facturers. 

As in the previous Western Gas sales con- 
tests, $50 will be divided among the three 
winners. Remember the closing date— 
October 15! 


Conditions for Entry in Gas Laundry Dryer Contest 


Subject: 


HOW TO SELL GAS LAUNDRY DRYERS ¥ 


Each Contestant may have 300 words in which to give his ideas on how to sell 
gas laundry dryers. 


Who May Compete: Any regular reader of WESTERN GAS who is engaged 
in selling gas appliances to the public, either through gas utilities or dealers. 


Prizes: 
drvers, $25.00 in gold. 
For the third best, $10.00 in gold. 


For the manuscript incorporating the best sales ideas on gas laundry 
For the second best manuscript, $15.00 in gold. 


Contestants will be limited to 300 words. No mention of manufacturers prod- 
ucts by trade name may be made, and contestants should refrain from 
comparing one manufacturer's product directly with another. 


Manuscripts must 
than October 15, 1929. 


reach publication offices of WESTERN GAS not later 
Address all communications to Contest Editor, 


WESTERN GAS, 124 West 4th Street, Los Angeles, Calif. 


Name, address, company affiliation and position of contestant must appear on 


each page of manuscript. 


Double-spaced, typewritten replies, printed on 


one side of sheet only, are preferred. Manuscripts become property of 
WESTERN GAS, to be published or withheld as desired, and no responsi- 


bility for their return is assumed. 


Winning replies will be published in the November issue of WESTERN GAS 
and prize money paid to winners at that time. 


Judging of replies will be conducted by Clifford Johnstone, Executive Secretary 
of the Pacific Coast Gas Association, assisted by a committee. 


WATCH THIS PAGE IN OUR OCTOBER ISSUE FOR A PRIZE AN- 


NOUNCEMENT WHICH WILL INTEREST EVERY 


SUCCESSFUL 


SALESMAN OF GAS APPLIANCES IN THE WEST! 


| Last Days for Contest 


Gas Radiators 
AST month on this page we 
announced as contest topic— 

How to Sell Gas Radiators. The 

deadline on this contest is Septem- 

ber 15. Those who take part have 

300 words in which to set down 

their ideas on selling gas radiators, 

and as usual, Western Gas will 
award three prizes to the winners 

—$25 to first place, $15 to sec- 

and, and $10 to third. 


Gas radiator selling is alto- 
gether timely as a contest theme 
| right now, as gas salesmen swing 
| into the busy fall season. Get that 
| 
| 


OW 


300-word manuscript in the mails 
to the Contest Editor! And mail 
it to arrive by September 15. 


Here Are the Winners in 
Radiant Heater Contest 
“H OW to Sell Radiant-Type Heaters” 


brought in enthusiastic responses 

from Western salesmen. In fact, 
some of the entrants extended themselves a 
little bit beyond the bounds of good sales- 
manship, as seen from Clifford Johnstone's 
letter of summary below. Mr. Johnstone is 
judging the Western Gas Salesmen’s Com- 
petitions, and his announcement of results 
for the Radiant-Type Heater event, which 
closed August 15, is published in this column. 
Winning manuscripts appear on the op- 
posite page. 

August 19, 1929. 

Mr. George H. Finley, 


WESTERN GAS, 
124 West Fourth Street, 
Los Angeles, California. 


My dear Mr. Finley: 

I wish to announce the following prize 
winners in your contest on how to sell ra- 
diant type gas heaters: 

First Prize: 
Justin M. Kennedy, Special Represent- 
ative, Southern Counties Gas Company, 
Santa Monica, California. 


Second Prize: 
L. R. Crispin, Division Manager, Wash- 
ington Gas and Electric Company, 
Olympia, Washington. 
Third Prize: 
Leonard R. H. Hardie, Salesman, South- 
ern Counties Gas Company, San Pedro, 
California. 
This has been a heart-breaking contest 
to judge because of the fact we have felt 
obliged to throw out a number of excellent 
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Monthly Prizes: 


$25 first—$15 second—$10 third 
A New Contest Announced Each Month--Read the Conditions 


papers due to obvious 
use of trade names, and 
travagant statements. 


Mr. Kennedy wins first prize because of 
the general excellence of his paper and the 


thoroughness with which he has covered all 
of the qualities which make 


ment by suggesting a situation of cold and 


discomfort and then answers it by pointing 


out the radiant heater. He brings out the 
health rays from these heaters, the con- 
trollability, the fact that the heaters pro- 
mote ventilation and that they are odorless, 
economical and beautiful. 

Mr. Crispin also brings out most of these 
points in his very excellent contribution. 

Mr. Hardie wins third prize for a very 
creditable paper and in spite of the fact he 
closes it with the sweeping statement that 
radiant tvpe heaters eliminate doctors’ bills. 
Salesmen should be careful not to say too 
much and I trust that Mr. Hardie would 
not actually make such a strong statement 
when talking to an intelligent prospect. 


Yours very truly, 


CLIFFORD JOHNSTONE. 


JUSTIN M. KENNEDY 


Southern Counties Gas Company 


Santa Monica, California 


re OULDN’T it give you consid- 
erable satisfaction to know ab- 
solutely that you are ‘master of 
temperature’ in your own home? Let the 
winds blow or let it rain—but inside you 
can regulate the tem- 
perature to just the 
correct degree of 
comfort if you have 
the proper gas heat- 
ing equipment. 
“This attractive 
radiant heater will 
provide adequate 
heat for the average 
room during the 
chilly evenings of 
early fall without 
the use of the cen- 
tral gas furnace; 
also during real 
cold weather it will 
give that added heat 
so_often desired. 
“Radiant heat is 
controlled heat— 
when you light this heater you virtually ‘turn 
on the sun’ by giving instant heat when and 
where you want it. The radiant heat rays, 


J. M. Kennedy, 
Winner, Radiant 
Heater Contest 


inconsistencies, the 
because of ex- 


radiant-type 
heaters so desirable. He opens his argu- 


like concentrated sunshine, cannot be turned 
aside, nor can they go up the chimney. 
They keep you warm and at the same time 
set the air in motion and provide perfect 
circulation and ventilation. Just feel the 
warmth thrown out by those cheerful ra- 
diants, Mrs. Prospect. 


“Quiet and odorless, radiant heat is 
wholesome and healthful and is endorsed 
by physicians because of the beneficial ultra- 
violet rays produced by the glowing ra- 
diants. 

“In my opinion it will be ideal for your 
unused fireplace and the best means of 
solving your auxiliary heating problems. 
And this particular design should harmon- 
ize splendidly with the other furniture in 
your home. 


“No longer will you be troubled with the 
inconvenience of caring for a wood fire, 
and the unpleasant nuisance caused by ashes, 
dust, smoke and soot will be entirely elim- 
inated. 


“This heater is a genuine fuel saver be- 
cause of the remarkable efficiency of the 
burner and it wil! be possible to install it 
permanently in your fireplace within a very 
few minutes without fuss or inconvenience 
and at a surprisingly low cost.” 


L. R. CRISPIN 


Division Manager, Washington Gas and 


Electric Company, Olympia, Washington 


<< RS. PROSPECT, this radiant-type 
heater will give you just the re- 
sults you desire, eliminating the 
necessity of operating your furnace when 
the weather is not extreme, as well as 
making the room you wish to occupy warm, 
cheery and healthful. 


“It will change the old fireplace from a 
source of continuai work and worry to a 
clean, attractive and very efthcient source 
of comfort. 


“It can be obtained in period models, so 
that you will have no trouble in selecting 
a fire that will not clash with your present 
furniture. 


“It is a well-known fact that the rays 
of the sun are health-giving, and the ra- 
diant-type heater is the sun’s only rival in 
the home, as its rays possess much of the 
same characteristics. This fact is recog- 
nized to a great extent in England, where 
many of the doctor's homes and ofhces are 
heated by radiant-type heaters. 


“You will also find a large economy in 
total fuel consumed, as the radiant-type 
heater is so easv of control, and gives you 
this healthful heat just where and when 
you want it, without heating a portion of 
the home where you require no heat. Just 
a turn of a valve and a touch of the match 
and Presto! You have immediate heat. 


“Just think, no more dir and dust from 
fuel carried in and ashes carried out, and 
a fireplace free from burned matches and 
other refuse for which the old style fire- 
place is a catch-all. 


“You will find the radiant-type heater a 
never-ending source of comfort, and its 
cheery glow will be shed over many a 
tranquil evening spent at home before the 
attractive fireplace.” 


rd 


LEONARD R. H. HARDIE 


Salesman, Southern Countics Gas Company, 


San Pedro, California 


éé HE outstanding feature of the ra- 

diant-type heater is the fact that 

its heat most closely resembles the 
eminently desirable, health-giving rays of 
the sun itself. And while it is not given 
to you to command the sun’s rays, the ease 
with which you can avail yourself of a 
plentiful supply of keen, penetrating, sun- 
like heat will certainly commend itself to 
you. 

“It may be that you have a furnace in 
vour home, in which case a radiant heater 
will render you everlasting service as an 
auxiliary to your main heating system, of- 
fering you instantaneous warmth at such 
times as it is impractical to have your fur- 
nace operating. 

“Then, too, there is undoubtedly a fre- 
place model to beautify your home as well 
as to render a service. No matter what de- 
sign vour living room furniture may be, 
there is a ‘Period’ model to harmonize. 
Beauty and utility are an irresistable com- 
bination. 

“The radiant heater will fill your every 
requirement such as no other type of heater 
can. It will adequately heat the room with- 
out contaminating or otherwise impairing 
the purity of the atmosphere—and it will 
do so right now! 

“The ease of operation, and the econ- 
omy, too, together with the healthful fea- 
tures, real and potential, make the radiant 
type heater a prime favorite in the home. 
Radiant heaters eliminate doctor bills.” 


204 


WESTERN GAS 


With zie Metermen 


High Pressure Tests Subject 
of August Program 


EMBERS of the Southern California 

Meter Association convened on the 

evening of August 22 for their 
monthly meeting, at the Breakers Hotel, Long 
Beach, Calif. B. G. Williams, of the South- 
ern California Gas Company, vice-president 
of the organization, presided in the absence 
of J. J. Delaney, president. 

The first item of business, following the 
dinner, was the resignation of Mr. Delaney 
from his position as president. Mr. Delaney 
has accepted a position with Westcott & 
Greis which calls him to Texas permanently. 
His resignation was accepted by vote of the 
membership, and announcement made that 
the board of directors would take up the 
matter of his successor at its next monthly 
meeting. 

A paper, “Orifice Meter Tests with Dry 
Natural Gas under High Pressures,” was 
presented by W. L. Cowan, Union Oil Com- 
pany of California. It was made up of a 
discussion of tests conducted at Buttonwil- 
low by the Natural Gas Department of the 
American Gas Association, the Pacific Coast 
Gas Association, and the California Natural 
Gasoline Association, with the cooperation 
of the United States Bureau of Standards, 
under the direction of H. S. Bean, physicist 
with the Bureau. Slides accompanied the 
paper, which was followed by general dis- 
cussion. The paper will appear in an early 
issue of Western Gas. 

The Western Gas Good Fellowship Golf 
Trophy was presented to the first winner 
of S.C.M.A. monthly tournaments, at the 
August 22 meeting. U. A. Hammett of the 
Permutit Company, associate member of the 
Association, was the fortunate one to get the 
first leg on the cup, through his victory at 
the tournament of August 18. 

V. E. Schultz, chairman of the member- 
ship committee, introduced a number of new 
members to the Association at the close of 
the session. 


S.C.M.A. Committee 
Personnel, 1929-30 


Na meee California Meter Associa- 


tion committee personnel for the year 

1929-1930, appointed just prior to the 
resignation of J. J. Delaney as president of 
the Association, and ratified by the execu- 
tive committee, is as follows: 


Program 


R. L. Cook, chairman, So. Calif. Gas Co. 
B. M. Laulhere, So. Calif. Gas Co. 
M. J. Cereghino, L. A. Gas and Electric Corp 
C. W. Brockman, Union Oil Co. of’ Calif. 
P. W. Hill, Gen. Pet. Corp. of Calif. 
Membership 
V. E. Schultz, chairman, Richfield Oil. Co. 
L. P. W. Des Brisay, L. A. Gas and Electric Corp. 
W. H. McPherson, The Texas Company. 
Wm. Thayer, Shell Co. of Calif. 
E. C. Spencer, Lovell Oil Company. 
C. M. Krieger, Standard Gasoline Co. 
H. M: Dwight, So. Calif. Gas Co. 
G. M. Swanson, So. Counties Gas Co. 


Entertainment 


M. R. Miller, chairman, So. Counties Gas Co. 
C. W. Brockman, Union Oil Co. of Calif. 
K. B. Miller, So. Counties Gas Co. 
W. M. Flesker, Standard Gasoline Co. 


Golf Handicap 
M. R. Miller, chairman, Southern Counties Gas Co. 
D. A. Wheeler, Robinson Orifice Fitting Co. 
G. H. Finley, Western Gas. 
J. X. Smith, Pac. Pipe & Supply Co. 
G. H. Unkefer, Westcott & Greis, Inc. 
T. K. M. Smith, Industrial Fuel Supply Co. 
By-Laws 
R. F. Angell, chairman, Union QOil Co. 
K. C. Hamilton, Superior Oil Co. 
H. A. Hurley, So. Calif. Gas Co. 
W. E. Canning, West Coast Refining Co. 
F. E. Bradley, Chanslor-Canfield Midway Oil Co. 
J. A. Swindle, Gen. Pet. Corp. of Calif. 
F. R. Vail, Signal Oil & Gas Co. 


Publication 


L. J. Patrosso, chairman, Bankline & Norwalk Co’s. 
G. H. Finley, Western Gas. 
H. E. Thompson, L. A. Gas and Electric Corp. 
O. R. C. Grow, So. Counties Gas Co. 
A. F. Semino, Shell Co. of Calif. 
John D. Wallis, Union Oil Co. of Calif. 
A. G. Lindell, Industrial Fuel Supply Co. 


of Calif. 


Standards 
T. K. M. Smith, chairman, Industrial Fuel Supply Co. 


E. Valby, Richfield Oil Co. 

T. T. Gill, Union Oil Co. of Calif. 

E. Lorenz, So. Calif. Gas Co. 

G. H. Briggs, L. A Gas and Electric Corp. 
R. A. Keans, Union Oil Co. of Calif. 

F. W. Thompson, Gen. Pet. Corp. of Calif. 
W. H. Rodgers, Lomita Gasoline Co. 


HOWARD 5S. BEAN IS BUREAU 
OF STANDARDS PHYSICIST 


Howard S. 
Bean, until recent- 
ly associate physi- 
cist with the U. S. 
Bureau of Stand- 
ards, has been 
appointed physicist 
for the Bureau. 
Mr. Bean has been 
chief of the gas 
measuring instru- 
ment section of the 
Bureau for a num- 
ber of years, and 
continues his duties 
in that capacity. 

His headquarters 
for the past several months have been in 
southern California, where he has been di- 
recting gas measurement test projects with 
which the Bureau of Standards is concerned. 


H.S. Bean 


BOOKLET EXPLAINS GAS METER 
OPERATION TO CUSTOMERS 


“Truths About the Meter” is the title of 
a booklet recently brought from the press 
by the Southern Oregon Gas Corporation. 
The booklet will be mailed to consumers 
with their monthly gas bills, and explains 
the operation of the gas meter, giving tips 
on how to reduce gas bills, and how to use 
appliances to their fullest capacity. 


New Tanning Method for 
Meter Diaphragms 


HEN gas was first measured as used 

by the consumer, lambskins were 

adopted by the gas meter manufac- 
turers for meter diaphragms as they were 
less porous and more adaptable to the 
constant wear which the diaphragm is sub- 
ject to in the expansion and contraction of 
measuring gas. These lambskins were 
tanned either in hemlock bark or quebracho. 
In general they have proved satisfactory. 
However, there are so many varying condi- 
tions in the gas industry, such as water gas, 
coal gas, natural gas, by-product gas and 
varying temperatures and basement condi- 
tions, that gas meter men have ever been on 
the alert for a leather which would be an 
improvement under all these conditions. 
Besse, Osborn & Odell, Inc., Boston, Mass., 
has developed a tannage which is proving 
of great interest to the gas industry. This 
tannage, which is called a_ re-chrome, 
has already been tested out under service 
conditions. The leather is made from New 
Zealand lambskins which are carefully se- 
lected for meter leathers, especially with 
regard to weight, shape of skins and quality. 
This leather is tanned exclusively and mar- 
keted under the special trade mark “Colonial 
Brand.” 

There are many advantages claimed for 
this re-chrome leather over the old bark 
tanned method, aside from the quality of 
the skin. The leather, being a re-chrome 
tannage is said to have a much stronger 
fibre and is more flexible; consequently it 
is easier to fabricate in making up the dia- 
phragms. 

Diaphragms made of re-chrome leather 
are less previous to water; it is pointed 
out that a five minute boiling test will 
easily demonstrate the fact that a piece of 
bark leather will become curled and dried; 
whereas, a piece of re-chrome leather will 
still retain its natural size and original con- 
dition. 

Another point which is urged _ in 
favor of the re-chrome leather is that 
this leather will absorb more oil in the 
preparation of the diaphragm before being 
installed in the meter, because it is less sub- 
ject to the elements of manufactured gas, 


such as water in the gas, and climatic 
changes. 
ANGLETON AND DANBURY, TEXAS, 


TO HAVE NATURAL GAS 


Angleton and Danbury, Texas, will re- 
ceive natural gas from the Houston Natural 
Gas Company as soon as the necessary 
preparations have been made. The com- 
pany had previously agreed that work would 
start as soon as 200 subscribers signed up 
for the gas. One hundred and twenty-five 
were secured, and the company has decided 
to go ahead with the work. 


LAMAR, OKLA., GRANTS NATURAL 
FRANCHISE TO X. X. McGEE 

Lamar, Oklahoma, has voted to grand the 

natural gas franchise in that town to X. X. 


McGee of Wetumka. 
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The RUUD TWINS 


D 
The RUUD bs ieee 
AUTOHOT “Royal Blue’”’ 


MULTIPLY THE EFFECTIVENESS OF YOUR SALES EFFORTS WITH 
THE RUUD LINE—A TYPE FOR EVERY REQUIREMENT 


For MASS sales, RUUD offers the famous TWINS—the 
RUUD AUTOHOT, an under-fired storage system with por- 
celain enamel trim, at $95; and the RUUD ROYAL BLUE No. 
95, (formerly $140, list) a continuous flow model, at $95. RUUD 
quality, RUUD dependability throughout—perfect hot water 
service for the small home! The RUUD No. 3 and No. 4, some- 
what larger continuous flow models, have each been reduced $25! 
RUUD offers finest quality and greatest dollar-for-dollar value, 
whether in small-home models, or large multi-coil systems. 


Build your sales plans around the complete RUUD line— 
and multiply your profits! 


For specialized sales plans and further 


information, write 


RUUD MANUFACTURING CO. 


Western Offices 
OTTO NEISSER H. R. BASFORD CO. NORTHWEST GAS & ELECTRIC 
911 South Grand Ave. 665 Howard Street EQUIPMENT CO. 
Public Service Bldg., 


Los Angeles San Francisco Portland 
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Committee Personnel for 
Gas Appliance Society 


HE San Francisco unit of the Gas Ap- 

pliance Society held the first meeting 

after the summer vacation at the Clift 
Hotel on Wednesday, August 14, with Presi- 
dent Ed. Lachman in charge. The commit- 
tees of the Society were announced at th-s 
meeting and are as follows: 

Finance—Andrew L. Kerr, 
Harry Jackson, C. B. Babcock. 

By-Laws— H. Woodmansee, 
Mr. Proctor, Mr. White. 

Adjustment—S. W. Newman, chairman: 
George Egleston, Frank K. Runyan, Henry 
Bostwick, H. Sieroty, O. C. Bunster. 

Publicity and Advertising—Edward Hin- 
chey, chairman; L. B. Goldsmith, S. W. 
Newman, R. H. Hamilton, J. Charles Jor- 
dan, M. C. Barnett. 

Membership—Roy Ohnimus, chairman: 
T. P. Quintard, E. D. Arthur, Jack David- 
son. 

Range—Guy Farwell, chairman; N. Gar- 
finkle, Charles Boegershausen, John Linde- 
mayer, George Blair, Roy Stanforth, George 
A. Plevin, W. M. Saunders. 

Water Heater—V. Vissiero, chairman; L. 
Cing-Mars, Charles Aronson, George Lit- 
tlejohn, L. F. Crumley, M. J. Purcell, C. C. 
White, L. Silverman. 

House Heating—Harry Payne, chairman; 
R. L. Hoyt, C. B. Babcock, George Tuck, W. 
W. Norton, Frank Mosher, J. H. Roberts. 


chairman; 


chairman; 


Reception and Program—Phil Harris, 
chairman; R. E. Danford, Eli Popovich, 
Peter Bricca, L. A. Gough, William R. 


Myers, C. Muller, H. Johnson 


1929 Calendar 


Colorado Utilities Association — 
Glenwood Springs, Colo., September 
2-4, 1929. 


Pacific Coast Gas Association, 36th 
Annual Convention—Del Monte, 
Calif., September 10-13, 1929. 

Rocky Mountain Oil and Gas As- 
sociation, Montana Chapter, and 
Alberta Oil and Gas Association— 
Joint session, Calgary, Alberta, Sep- 
tember 19-21, 1929. 

Southern California Meter Associa- 
tion—September 26, 1929. 

International Petroleum Exposition 


and Congress — Tulsa, Oklahoma, 
October 5-12. 
American Gas Association, 11th 


Annual Convention—Atlantic City, 


October 14-19, 1929. 

Utilities Association Secretaries of 
the United States—Chicago, Decem- 
ber, 1929. 


NEW CORPORATION MEASURE MAY 


GO BEFORE LEGISLATURE 


A bill will probably be introduced at the 
next session of the Kansas Legislature, re- 
quiring all public service corporations op- 
erating in the state to hold Kansas charters. 
Several members of the public service com- 
mission are said to favor the introduction of 
the measure. 
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No. 10-22 
Guardian Heater 


A fine new Guardian. 
Genuine Cordeveaux 
finish; the same burner 
and heat elements asthe 
highest priced Guard- 
ians. Yetit’s the lowest 
priced 10-element heat- 
er Guardian has ever 
made. 
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Real Beauty—amazingly low prices 


Gsuardian Heaters, like modern automobiles, achieve remark- 
ably fine quality and beauty at surprisingly low prices— 
through designs that are engineered for volume production. 


Write or wire for 4-color illustrated catalog and price list. 


The Guardian Gas Appliance Co., 1364 E. 47th St., Cleveland, O. 


uardia 


FIREPLACE AND PORTABLE HEATERS 


WESTERN GAS 


Coast Counties 7x New 
Natural Development 


HE Coast Counties Gas and Electric 

Company has announced plans for the 

construction of a pipe line to bring 
into its territory natural gas from the Dud- 
ley Ridge oil fields in Kings County, the 
project to cost between six and seven million 
dollars. 

Application has already been made to the 
Railroad Commission for permission to con- 
struct the pipe line. 

Confirmation of the plans were made a 
few days ago by J. B. Wilson, president of 
the Coast Counties Gas and Electric Com- 
pany, following an agreement between the 
Coast Counties and the Dudley Ridge Oil 
Company, Ltd. 

During recent weeks Coast Counties engi- 
neers and representatives of Sanders and 
Porter, engineering firm, have been conduc- 
ting a preliminary survey on a pipe line 
route through the San Joaquin Valley. ‘The 
company’s application requests authority to 
construct transmission lines from the Dud- 
ley Ridge Fields, near Kettleman Hills, in 
Kings county, to Crockett, Contra Costa 
county, and a branch line from Volta, in 
Merced county, to Watsonville, in Santa 
Cruz county. It is proposed to construct the 
main transmission lines, 205 miles in length, 
and 16 inches in diameter to Crockett; and 
a branch line 54 miles in length to Watson- 
ville, with a diameter varying from 8 to 10 
inches, for the purpose of transporting nat- 
ural gas direct to its service areas. 

It is understood that the line to Crockett 
would run by way of Volta, Newman, Pat- 
terson, Tracy, Antioch and Martinez, and 
that the branch from Volta would be laid 
through the Pacheco Pass to Gilroy, Hollis- 
ter, San Juan, and Morgan Hill, thence to 
Watsonville where it would connect with 
the present gas line between Watsonville and 
Santa Cruz. 

The Coast Counties’ has obtained an op- 
tion from the Dudley Ridge Oil Company, 
Ltd. for a gas supply over a period of 15 
years in the following quantities: First five 
years, 25,000,000 cubic feet per day; second 
five years, 35,000,000 cubic feet per day; 
thereafter, 50,000000 cubic feet per day. 
This gas has a heat content of about 1,040 
B.t.u.’s per cubic foot. 

Financing arrangements for the project 
are understood to be definitely complete, and 
the line’s construction pending only upon 
securing the necessary permission from the 
Railroad Commission. No date has been 
set at the present time by the Commission 
for the hearing of the application, but it 
is believed that some announcement as to 
the time for this will be made within a 
short period. 


A. G. A. SPONSORS PIPE JOINT 
RESEARCH STUDY 


Active work in the American Gas Asso- 
ciation’s study of pipe joints under the super- 
vision of the Committee on Pipe Joint Re- 
search has been started under the super- 
vision of R. R. Knapp, of Philadelphia, who 
assumed his duties as research engineer in 
charge of this study in July. 

Mr. Knapp comes to the Association with 
11 years of distribution experience, com- 
prising nearly six years in straight distribu- 
tion, nearly six years in special appliances 
and six months in an investigation of pipe 
joints, cast-iron pipe and regulators, for The 
United Gas Improvement Company. 

The major portion of the proposed re- 
search is to be conducted at the Association’s 
Testing Laboratory at Cleveland. 
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Leading Restaurants Endorse 


The Original Pitman Economy Fryer 
from COAST TO COAST 


EAST COAST 
‘“Hackney’s Famous Garden of 
Sea Food 

Atlantic City, N. J., 


WEST COAST May 8, 1929. 


‘“Pig'n Whistle Corporation 
712 S. Broadway, Los Angeles 
July 27, 1929. 


H. G. W. Young, 

Boston, Mass. 
Gentlemen: 

We have used your Fryers for over 
a year, using 25 of them here in At- 
lantic City, and already four in our 
new Ocean City ‘Hackney'’s. We are 
happy to tell you that during this time, 
there have been no repairs. We use 
these fryers all year round, doing the 
most heavy sort of deep fat frying, 
particularly on deep sea food and 
French Fried potatoes. 

They are saving us in oil to the ex- 
tent of several thousand dollars annu- 
ally and all the time turning out a uni- 
form, high grade product, which is of 
great assistance in helping to maintain 


H. G. W. Young, 

Boston, Mass. 
Gentlemen: 

| purchased a Pitman Deep Fat 
Fryer while attending the National 
Restaurant Association Convention at 
Atlantic City. I believe that I was the 
first user of the Fryer on the Pacific 
Coast. 

The Pitman Economy Deep Fat 
Fryer is an excellent piece of gas burn- 
ing equipment, which has accomplished 
everything that the manufacturers have 
claimed for it. 


aeons ce very fama “ our original standard food production. 
IG’ HISTLE CORPORATION. — Very truly yours, 
(Signed) S. Hoedemaker, pa HACKNEY’S RESTAURANT, INC, 
Vice Pres., Gen. Mer.” a (Signed) Harry Hackney, Pres.” 
—— FAT A MEAL HERE AND SEE 


THESE FRYERS WHEN ATTEND- 
ING THE A.G.A. CONVENTION 
IN OCTOBER. 


Your Customers Can Do Their Deep Fat Frying 
(1) CHEAPER (2) QUICKER (3) BETTER 
with the ORIGINAL 


Pitman Economy Fryers 


The Spencer Klixon Million Dollar Thermostatic control automatically regulates the 
cooking temperature and keeps the fat from burning. 

The New Method Atmospheric Mixer assures the most efficient burner control and saves 
fuel. 


THE PITMAN ECONOMY FRYER is a gas load builder that has a ready sale and is 
already used in 3000 installations. 


H. G. W. YOUNG 


NATIONAL DISTRIBUTOR 
67 Hanover Street, - Boston, Mass. 
See our working exhibit in Booth 161 at the A.G.A. Convention in Atlantic City 


One Man 


Four Hours 


Completely Installs The 
Ward Gas Floor Furnace 


XTREME ease of installation is one 
reason Ward Gas floor furnaces are 
unusually acceptable to the gas and 
Every home is 


gas appliance industries. 
a prospect ...no basement required... 


vents to any perpendicular chimney. 


Other advantages of this simplified, 


guaranteed heater are: 


Low cost of servicing—lIn Los Angeles 
County, for example, there are 70,000 
Ward floor furnaces. One service man 
adequately handles service needs in this 


territory. 


A. G. A. Approval—The Ward meas- 
ures up to the highest standards of this 
famous testing laboratory, and bears the 
Blue Star of approval. 


Wide Climatic Adaptation—Although 
made and widely used in Southern Cali- 
fornia, 50% of Ward installations are in 
sections where zero winter temperatures 


prevail. 


Eliminates Sweating — Heating by the 
natural circulating air principle, sweating 
is eliminated in Ward heated homes. And 
because the combustion chamber is her- 
metically sealed and vented outdoors, 
nothing but pure heated air can get into 
the house. 


WARD HEATER COMPANY 
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AR 
COVERING GALVANIZED 


The Ward floor furnace, 
because of its unusual 
construction features, has 
a strong appeal to the 
owners of homes, (flats, 
apartments and other 
buildings. Exceptional 
selling points plus sub- 
stantial profit make the 
Ward very attractive to 
dealers. Write for full de- 


tails. 


1243 So. Hope St., Los Angeles, Calif. 


NEBRASKA NATURAL GAS CO. 


PLANS LARGE PROJECT 


FIVE NEW HOLDERS UNDER WAY 


FOR P. G. AND E. CO. 


ee oe 


A project for piping natural gas from 
Texas fields into Nebraska is being con- 
sidered by the Nebraska Natural Gas Com- 
pany according to press reports. Repre- 
sentatives of the company have been making 
surveys at Kearney, Grand Island and Hast- 
ings, through which points it is expected 
that the line will pass. It is anticipated that 
eventually the lines will extend as far east 
as Des Moines and other metropolitan areas. 
City councils at Clay Center and Sutton 
have already granted franchises to the 
Nebraska Natural Gas Company, of which 
W. E. Sharp is president, O. J. Shaw, vice- 
president, and F. J. Sharp, secretary-treas- 
urer, according to word received recently 
from Mr. Shaw. 


The Pacific Gas and Electric Company 
of San Francisco, has now under construction 
in some of the various outlying points of its 
system holders that vary in size from 100,000 
to 500,000 cu. ft. capacity and of both high 
and low pressure type. 

A 100,000 cubic foot high pressure holder 
is being constructed at Colusa and a 200,000 
cubic foot holder of the same type at Wood- 
land. 

The foundation has been completed and 
work will shortly commence on the 500,000 
cubic foot low pressure holder at Eureka. 

The same type and size holder is under 
construction at Marysville and a _ 100,000 
cubic foot capacity holder is being built in 
Redding. 


WESTERN GAS 


A. G. A. WINS PRAISE FOR WORK IN 
CLEVELAND LABORATORY 


In a 300-page book, “Industrial Standardi- 
zation,” published by the National Industrial 
Conference Board, the work of the Ameri- 
can Gas Association won commendation for 
its standardization efforts in the Testing 
Laboratory at Cleveland. Following are some 
of the highlights of the comments on work 
which the Association has done: 

“The American Gas Association central- 
izes its standardization work in its Cleve- 
land Testing Laboratory, organized in 1925 
for the object of setting up basic require- 
ments for safe operation, economical perfor- 
mance and reasonably durable construction 
of the appliances manufactured by its mem- 
bership. 

“It has been estimated that there are 52,- 
000,000 actual consumers using gas in about 
9,800,000 ranges, 3,400,000 water heaters, 
4,400,000 space heaters, and hundreds of 
thousands of central house heating installa- 
tions. 

“Appliance specifications are under the 
charge of the General Specifications Com- 
mittee, representing the manufactured and 
natural gas industries, the Bureau of Stand- 
ards, Bureau of Mines, U. S. Public Health 
Service, and the Master Plumbers’ Associa- 
tion. 

“In the research work underlying the 
forming of these specifications, the commit- 
tee collaborates very closely with the Bu- 
reau of Standards. In the formulation of 
standards affecting other industries, and in 
the development of gas safety codes, it works 
in a sponsor capacity under the American 
Standards Association procedure.” 


COMMUNITY NATURAL COMPLETES 
FREDERICK-SNYDER SURVEY 


Work of surveying for the gas line which 
will run from Frederick north through Mani- 
tou and Snyder to Mountain Park is nearly 
complete, according to C. S. Moore, agent 
for the Community Natural Gas Company 
at Frederick, Oklahoma. The Community 
Natural is a subsidiary of the Lone Star 
Gas Company. 

The pipeline will be connected with the 
main line just south of this city, and will 
follow the state highway north to all three 
towns, according to the survey. 


AIRSHIP “LOS ANGELES” USES 
LIQUIFIED GAS 


One of the latest applications of the use 
of gas as a fuel is the installation of liquid 
gas for culinary purposes in the airship 
“Los Angeles,” according to Lt.-Commander 
Herbert V. Wiley of the U.S. navy, in charge 
of the dirigible. Gas in the liquid state is 
used, and a modern gas range makes it 
possible to cook meals at any hour. 


EL PASO CITY SCHOOLS TO BE 
HEATED BY NATURAL 


The schocl board of El Paso, Texas, has 
voted to use natural gas in the public schools 
of the city. An agreement has been made 
for converting the heating plants in the 
various buildings throughout the city to 
natural gas, and for the installation of na- 
tural gas equipment in new structures. 


PORTLAND GAS & COKE CO. ASKS 
OREGON CITY FRANCHISE 

The Portland Gas and Coke Company, 

with headquarters at Pertland, Oregon, has 

filed a petition for a 25-year franchise for 

the service of gas in the town of Oregon 

City, Oregon. 
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~ ~ ~HOTZONE 


has a way with the women 


N THE first place he’s good-looking and 

wears his clothes well. The buff jacket 
and black hat and shoes give him an air 
of distinction that sets him apart from his 
fellows. He has the kind of a build that 
makes heads turn for a second look as they 
pass him on a showroom floor. 


And Hotzone fulfills every expectation of 
his aristocratic name. He wears well, as 
the saying goes. A close acquaintance 
reveals to women the qualities of sturdiness 


and dependability. 


And finally, when women look at 
the price tag, their shopping instincts 


tell them that Hotzone is a bargain. 
* ** vk 

It has long since been acknowledged that 
Hotzone performance is the match of any 
other heater no matter what its price. In 
addition Hotzone probably holds the record 
for low upkeep. Now “with its little coat of 
tan” Hotzone has the eye appeal that reduces 
the commercial manager’s sales cost. 


Remember “Hotzone has a way with the 


‘ 


women that sells.” Write for 
prices and discounts and put 
him to work for you. Welsbach 
Company, Gloucester, New 
Jersey. Sales Offices in 
Principal Cities. 


, = 


Welsbeach, 


HOTZONE \ WN 


Member American 
Gas Association 


Member Pacific 


Gas Association 


NEW ERA... 


dawns for the gas industry of the Pacific 
Coast. An idea, conceived many months 
ago, has been gradually taking form. Now 
it crystallizes in a great forward movement 
significant in its implications, purposeful in 


its objectives. And the idea is called Mer= 


chandising. 


The far reaching effects of this tremendous 
activity cannot now be justly evaluated, yet 
already there are indications that hold a 
deep significance. 


Statistics compiled by the A. G. A. for the 
first five months in 1929 show that through= 
out the entire United States the number of 
gas consumers have increased some 2.5%. 
Those of the Pacific Coast show an increase 


of 2.6%. 


And yet with a consumer increase practi= 
cally the same as that of the rest of the 
country, this territory shows an increase in 
gas sales of 21.5% as compared to the 
National average of 9.4%; while the increase 
in revenue has been 14.2% with the average 
increasefor all of the states reaching but 4.5%. 


With an enthusiasm already justified by results ob« 
tained, we hail the advent of the new Era, Merchandising 


C. B. BABCOCK CO. 


SAN FRANCISCO - - LOS ANGELES 


NEW ATASCADERO INN 


On State Highway, Atascadero, California 


Now Being Converted To 


NATURAL GAS 

by 
SANTA MARIA GAS COMPANY 
ALL GAS MEN STOP 


and be greeted by genial 
FRED BARTHOLOMEW 


WESTERN GAS 


A. G. A. and Heating Ass’n 
Approve Sales Principles 


RINCIPLES of merchandising central 
P plant heating equipment have been ap- 

proved by the American Gas Associa- 
tion and the Heating and Piping Contrac- 
tors National Association and executed by 
their respective officers. The import of the 
statement of principles given out by Alex- 
ander Forward, managing director of the 
A. G. A., and Walter Klie, president of the 
Heating and Piping Contractors National 
Association, is as follows: 

The margin on all gas appliances sold by 
the gas utility should be sufhcient to cover 
all merchandising costs incurred, thus en- 
abling progressive retail trades to merchan- 
dise gas appliances at a reasonable profit. 
It is recognized, however, that certain ex- 
penses incurred in the pioneering of ap- 
pliances which have not yet met with sufh- 
cient local public acceptance to be generally 
accepted as merchandise items, should be 
charged to the promotion accounts of the 
utilities and not charged to merchandising. 


All local sales efforts by gas utilities and 
trades should be based on the merchandising 
of those appliances which conform to 
standards established by specialists of the 
United States Bureau of Mines, United 
States Public Health Service, United States 
Bureau of Standards and the American Gas 
Association as outlined in bulletins which 
may be obtained through the American Gas 
Association. 

The associations concerned recommend to 
individual gas companies and trades, the 
necessity of greater sales activities in local 
fields for the purpose of increasing the sale 
of gas appliances and of promoting the 
proper use of gas, and that adequate service 
to the ultimate gas consumer be recognized 
as essential to all progressive sales efforts. 


SO. CALIF. GAS CO. ASKS PERMIT 
TO BUY TWO GAS PROPERTIES 


Southern California Gas Company, with 
headquarters in Los Angeles, has applied to 
the State Railroad Commission for author- 
itv to purchase all of the properties of Pro- 
ducers Gas and Fuel Company operating in 
McKittrick, Kern county, and Southwestern 
Gas and Fuel Company operating in the 
towns of Beaumont, Banning, San Jacinto 
and Hemet, and for authority to take over 
the rights and franchises of those compan- 
ies. Purchase price to be paid for the Pro- 
ducers Gas and Fuel Company is $94,523.67 
and of the Southwestern Gas and Fuel Com- 
pany is $151,598.15. 


J. C. LASKER GETS CONTRACT TO 
BUILD LEWISTON PLANT 


The contract for building the gas plant at 
Lewiston, Idaho, has been granted to J. C. 
Lasker, by the Northwest Cities Gas Com- 
pany. Construction is to begin immediately. 
The plant will have a frontage of 90 feet 
and a depth of 60 feet, and investment will 
total about $150,000, according to H. M. 
Thomas, western manager for the company. 


J. A. S. WRIGHT ASKS PERMIT TO 
SERVE JONES CITY 

J. A. S. Wright of Tulsa, has applied for 
the right to serve natural gas to Jones City, 
Oklahoma. The matter will be decided by 
election. 

Mr. Wright was recently granted a fran- 
chise at McCloud, Oklahoma. 
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*‘The Heater That Speaks for Itself’’ 


WILL HELP YOU WIN 


Public goodwill, merchandising 
profit, and the gas load that means 
dividend paying operation is the 
ultimate aim of every _ public 


utility executive. 


The unmatched performance of 
MOORE’S Seventeen PURITAN 
will help win these things for you. 
It meets every heating require- 
ment and is the central driving 
force of every aggressive sales 


policy aimed for load building. 


MOORE'S Seventeen PURITAN 


A A: " 


Approved ‘ 
Fully Covered by Patents and Patents Pending 3 
THREE SIZES SAFETY FEATURES 
THREE FINISHES 
Normal input ratings: The safety features of 
Two-Tone Walnut } enamel MOORE’S Seventeen PURI- 
105,000 B.T.U.’s per hour. Mahogany { porcelain TAN exceed those of any 
70,000 B.T.U.’s per hour. Velvo-Black other gas fired heater now 


39,000 B.T.U.’s per hour. 


on the market. 


It Takes More Than a Flame and 


a Casing to Make a Successful 
Circulating Gas Fired Heater. 


SINCE 


MOORE BROTHERS CO., Joliet, Illinois 


1857 


cease - 


The Leahy Multi-Jet Unit 


Is an investment that will increase operating 
efficiency and decrease operating cost 


Patents allowed and pending 
View showing Combination Gas and Oil Unit 


Designed for Front, Rear and Vertical Firing, Burning 
Efficiently Low or High Pressure Natural or 
Manufactured Gas 
Exclusive features that have created exceptional 


demand for this unit: 


i—Designed with no draft loss. 

2—High overloads on low gas pressures with minimum 
draft. 

3—Each individual burner receives correct air and gas mix- 
ture for maximum efficiency. 

4—Auxiliary air opening around tile increases overload 
capacity of unit with no sacrifice in efficiency. 

5—Correct amount of air for combustion can be obtained 
with minimum opening in stack damper, which retains 
heat in boiler instead of letting it escape up the stack. 

6—Dves not require high gas velocities through burner in 
order to draw sufficient air for combustion. 


7—All primary and auxiliary air is admitted through unit 
and evenly distributed to each burner. 


%’—Equal distribution of heat full width of firebox. 
9—All parts individual and removable. 


10—The oil burner can be inserted in the unit or removed 
instantly. 
11—Equal efficiency on gas or oil. 


An Efficient, Indestructible, Portable Unit with a Low 
Initial and Upkeep Cost 


Request literature, data, and installation prints on our 


Oil and Gas Burning Equipment 


LEAHY MANUFACTURING COMPANY 


1804-1810 East 8th Street Los Angeles, Calif. Established 1902 


Furnace Service 


How much of your overhead is represented by un- 
necessary trips to your job? 


In other words does your furnace or your service 
man render your service? 


Install Perfection Multiple Unit Furnaces and cut 
down on your overhead. 


311 East Pico St., Los Angeles 


WESTERN GAS 


EMPIRE COMPANIES BUY NEW 
CLOSED CABIN PLANE 

“Cities Service-Empire” is the name of a 
new four passenger, closed cabin Boeing bi- 
plane purchased by the Empire Companies 
of Bartlesville, for the use of the Cities 
Service Company and the Empire Compan- 
ies in surveying its gas and oil properties, 
and for research work in developing avia- 
tion gasoline and oils. 

Virgil D. Stone, Empire pilot, made the 
delivery flight of the plane from the Seattle 
factory. 

The ship is powered with a Pratt and 
Whitney “Hornet” motor of 525 h.p. and is 
capable of developing a top speed of 132 
miles per hour. It carries 140 gallons of 
gasoline and has a cruising radius of 500 
miles. The wing spread is 44 feet 4% 
inches with a total length of 33 feet 4% 
inches. It has a wing area of 545 square 
feet being exceeded in this respect only by 
the largest tri-motor ships such as the Ford 
or the Fokker. 

The ship is the same type as the Boeing 
Air Transport flies in its daily mail and 
passenger service between Chicago and San 
Francisco as well as the Pacific Air Trans- 
port between Seattle and Los Angeles. 


GEO. W. SMITH LEADING IN SO. 
COUNTIES MERCHANDISE RACE 


George W. Smith, manager of the South- 
ern Counties Gas Company properties at 
Santa Barbara, is leading the eight company 
District Managers in the Atlantic City 
Flight merchandise race which began on 
February 1 and was to end at midnight on 
August 31. The winner will be given a 
trip to the American Gas Association con- 
vention at Atlantic City October 14 to 19. 

District Manager Smith has headed the 
Atlantic City Flight since the opening of 
the contest, according to Clyde H. Potter, 
commercial manager of the company. Sales 
per meter of the eight contestants were, as 
of August 1, as follows: G. W. Smith, 
$3.40; W. G. Rich, $2.95; J. G. Gilbert, 
$2.87; F. O. Merker, $2.83; W. E. Keefe, 
$2.46; C. E. Rutledge, $2.12; C. G. Spencer, 
$1.92, and O. R. C. Grow, $1.73. 

Southern Counties headquarters office is 
at Los Angeles, California. 


PROGRESS BEING MADE ON GAS 
LINE FROM MONROE TO ALABAMA 


Rapid headway is being made on the 
natural gas transmission line from the Mon- 
roe fields in Louisiana to Alabama and 
Georgia. Three gangs of men numbering 
260 each are laying six miles of pipe a day. 
The Southern Natural Gas Corporation is 
laying 22-inch main lines across Mississippi 
to Alabama, which will continue on to At- 
lanta, Georgia, the terminus of the line. 
Branch lines are being laid from the main 
line to Albertville, Boaz, Guntersville, Cen- 
ter and Collinsville 


P. G. AND E. PLACES NEW STOCK 
ISSUE ON MARKET 


The Pacific Gas and Electric Company 
has placed an issue of 199,336 shares of 
5% per cent preferred stock on the market 
at $24.50. This fills out the $10,000,000 
issue which the company was recently au- 
thorized to sell. 


NEW SALES BULLETIN BY PITMAN 
ECONOMY FRYER CO. READY 


Copies of a new sales bulletin issued by 
the Pitman Economy Fryer Company of Bos- 
ton, Mass., can be had by addressing H. G. 
W. Young of 61 Hanover Street, Boston, 
national distributor for the Fryer Company. 
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LARGER GAS SALES to OLD CUSTOMERS 


*THERE’S A ROBERTS UNIT FOR EVERY 
SIZE AND TYPE OF HEATING PLANT” 


ROBERTS-GORDON APPLIANCE CORPORATION 


CURTISS BUILDING 


MOST HEAT PER DOLLAR 


ONTROLLED 
GAS HEATING UNIT 


ROBERTS 


Josh Whitehead once said, ‘‘Makin’ money in the grocery 
biz ness ain't huntin’ up new customers all the time, it’s 
sellin’ yer old ones ev rythin’ from soup to nuts.” 


That's true in the gas business. The Roberts Controlled 
Gas Heating Unit changes your gas range customers 
with niggardly-sized monthly gas billings into real profit- 
making house-heating accounts. 


There is nothing complicated or difficult in selling your 
customers the convenience and comfort of gas for house- 
heating. This is particularly true when you offer them 
the Roberts Unit. Its many exclusive features make even 
the most energetic home owner enjoy staying away from 
the furnace. Write today for the Roberts Sales Plan with 
complete house heating data. 


DELAWARE AVENUE AT TUPPER STREET 


BUFFALO, N. Y. 


| 
| 


| 


The Perfect 
Gas Vent & Flue Pipe 


VITE 


Illustrating Method of Install- 
ing Vitex on Concealed Runs. 


Solves the venting 


roof. 


aS Fie 
A” Top well \ 
above peak of | | problem where no flue 


exists. Can be installed 


ro 


Flashing -——> 


at low cost without 


‘Po foundation. Semi-vitri- 
oe gh Angle runs easily ° ° ° 
cy “— supported with fied, light in weight, 
S 
; Se oe absolutely non - corro- 
u = = an oe 


il sive and high in insulat- 
| |— _ Studding ; 
| ing value. Improves 


Positively sealed joints. 


No ieakage of gasfumes = -ombustion by increas- 


or moisture. 


Strapped at each joint ing draft. 


to support weight. Not 
necessary to anchor on 
foundation due to light- 


— Samples, prices and in- 


—_ 


stallation data gladly 


Strapped here to sup- 
port vent connection 


and svoid any strain §6furnished on request. 


cn vertical run of vent. 


PLANT 


Rubber & Asbestos Works 


537 Brannan Street San Francisco, California 


Fire Brick Contractors 


Established 14906 


J. T. Thorpe & Son 


Inc. 
Specializing in Gas Generator, Boiler, Still and Furnace Brick, Indus- 
trial Furnaces, Retorts, Kilns, Brick Smokestacks. 


A capable Engineering Department competent to advise on any problem 
involving firebrick construction. 


San Francisco Seattle Portland Los Angeles 
417 Market St. 305 White Bldg. 609 Ry. Exch. Bldg. 321 W. 3rd St. 
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PORTLAND GAS AND COKE CO. 
REPORTS REVENUE GAIN 


Portland Gas and Coke Company, of 
Portland, Oregon, in the quarterly report of 
the company, reveals a substantial growth 
of gas sales and gas revenues for the past 
quarter. 

Revenues from gas sales show an increase 
of 1.8 per cent while the increase in the 
cubic feet of gas sold was 5.9 per cent. This 
reflects the reduction in rates made the first 
of the year. The increase in gas revenues for 
the twelve months’ period is 1.5 per cent 
and the increase in the cubic feet for the 
same period 3.9 per cent. 

Merchandise sales showed an _ increased 
net earning for the quarter of $12,068 and a 
decrease for the 12 months of $7,406. 


RESUSCITATION IS SUBJECT OF 
NEW BOOKLET 


The Mine Safety Appliances Company of 
Pittsburgh, Pennsylvania, recently published 
a booklet of questions and answers relative 
to respiratory protective equipment. ‘The 
publication is styled Bulletin No. 26, and 
contains valuable information of the McCaa 
2-hour self-contained oxygen breathing ap- 
paratus, the Gibbs self-contained oxygen 
breathing apparatus, the Burrell all-service 
gas mask, the M. S. A. self rescuer, the 
M. S. A. carbon monoxide detector, the H. H. 
inhalator, the M. S. A. high pressure oxygen 
pump, and a chapter on rescue and rescusci- 
tation procedure. A questionnaire for pre- 
liminary examination of rescue crews at 
mine rescue meets is also given. 


ARKANSAS-LOUISIANA PIPE LINE 
COMPANY LINE NEARLY READY 


The 20-inch natural gas line being con- 
structed by the Arkansas-Louisiana Pipe 
Line Company is well under way to cam- 
pletion, with 110 miles cf pipe strung. Con- 
struction work began in June, and by Aug- 
ust, 62% miles had been ditched, 51 miles 
welded, 60 miles painted and 53 miles low- 
ered and backfilled. Welding crews had 
made 5,652 20-inch and 88 23-inch welds, 
and 6,402 20-inch couplings. Three 20-inch 
and two 8-inch gates and two drips have 
been installed. 

Williams Brothers of Tulsa, Oklahoma, 
has the contract for the line. 


JOHN P. NEWMAN IS NOW WITH 
NATURAL GAS EQUIP. CO. 

The Natural Gas Equipment Company has 
opened a San Francisco office at 1123 Har- 
rison Street, with John P. Newman as dis- 
trict manager. This company has its main 
office in Los Angeles and a branch in Tulsa, 
Oklahoma. 

Prior to his afhliation with the Natural 
Gas Equipment Company, Mr. Newman was 
with the Southern California Gas Company 
in the capacity of industrial gas sales engi- 
neer. 


TIME-O-STAT CO. REPORTS GAIN IN 
SALES DURING SIX MONTHS 

Net sales of the Time-O-Stat Controls 
Company for the six months ending June 30 
were reported at $724,142, or more than 66 
per cent greater than in the same period of 
1928, when sales totaled $433,994, Julius K. 
Luthe, president, announced in August. If 
the present rate of sales is maintained, the 
current month will show an increase over 
June of more than 25 per cent. The Time- 
O-Stat Company manufactures automatic 
heat controls for industrial and household 
uses. 
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‘Pacific’ No. 02 Floor Furnace 
Approved by A.G.A. 


A sturdily constructed pipeless Unit of 20 
gauge Ingot Iron with an attractive floor grill 
of heavy cast iron, finished in antique bronze or 
brass. Heating element has top and bottom of 
cast iron, assuring many years of uninterrupted 


cervice. 


+s 


the 


Wall Heaters 


—Two Models 


Models 7 and 8-A Wall 
Heaters are equipped with 
the Multi-tubular burner 
which has proven so pop- 


ance of heat more quickly. The 
completely welded throughout, is ga 


20-gauge pure Ingot Iron metal. 


The Multi-Tubular 


ular and efficient in other 
“Pacific’’- products. The 
attractive appearance and of gas. Primary 
sturdy construction coupled 
with its efiiciency in ren- 
dering cheerful heat will 
prove a quick seller and 


should be displayed on 


your sales floor. 


matically give the 


bustion and a high temperature flame of 
soot. No odors. 


Gas Steam Radiators 


The Pacific Unvented Gas Steam Radiators are 
now available in four column pattern. A size for 
every demand, 26, 32, and 38 inches high. ‘The 
Pacific Gas Steam Radiators are approved by both 
the American Gas Association Laboratory and the 
Underwriters Laboratories. 


Our agency proposition is very attractive—write 
for particulars concerning your locality. 
Heating Job 


Pacific ¢ Gas Radiator 
em Company Headquarters 


Roseberry and Walter Streets, Huntington Park, California 


Get in on 
Every 


Pacific A. G. A. Approved Appliances 


will get you in on every heating job in your territory 


The Pacific Furnaces, with the recognized advantages of 
round” design, eliminates all corners and dead air 
spaces. It promotes better circulation, giving an abund- 


heating element is 


s tight, and permits 
no combustion fumes to escape. The heating unit is of 


They are equipped 


with the special Multi-Tubular Burner. 


Burner 


Each burner has its independent injection 


air for combustion is 


directly siphoned at each burner. There 
is no need for adjusting of the gas and 
air for combustion, 
Burner is scientifically designed to auto- 


as this new Pacific 


correct proportion of 


air to gas. This results in complete com- 


proven economy. No 


Manufacturers 
of 
Every Type of 
Gas Heating 
Appliances 


~ WEBSTER. 
RADIANT 
GAS BURNERS 


for OIL STILLS 


oe 


Typical installation Webster Radiant 
Gas Burners 


EBSTER Radiant Gas 
Burners have already 
demonstrated beyond any 
doubts the kind of service they 
can give on oil stills, both shell 
and pipe types. Whenever an 
oil still firing system is needed 
—you can offer no better 
means for the purpose than the 
Webster Burner. 


We'll be glad to give you de- 
tails on performance and help 
you in any way to get this kind 


SECTION THRO- FRONT 


Webster Radiant Gas Burner installa- 
tion on Shell Type Oil Still. 


Tulsa,Ohla. 


DIVISION OF 


The Surface Combustion Co Inc. 
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“Graf Zeppelin” Fueled by Southern California Gas Co. 


S Western Gas goes to press the South- 
ern California Gas Company sends 
word that it has completed the task of 

refueling the “Graf Zeppelin,” Germany’s 
giant dirigible now propelling its way across 
the United States on the last leg of its round 
the world flight. The “Graf’ moored at 
Mines Field, Inglewood, California, at 5 
a.m., August 26, having arrived at 2 a.m. 
From two o’clock until sunrise the ship made 
a trip over San Diego. It required some 
200,000 cubic feet of natural gas, which the 
gas utilities of Southern California contrib- 


uted without cost. The natural gas was 
mixed with a like quantity of a butane 
product shipped to Inglewood in tank cars 
and the mixture was measured into the 
dirigible’s fuel compartment at 2 oz. pressure 
at the rate of 40,000 cubic feet per hour. 

Lee Holtz, general superintendent of the 
Southern California Gas Company, was in 
charge of the metering and mixing installa- 
tion at Inglewood, which his company con- 
structed. ‘[welve hundred and eighty feet 
of 8- inch pipe were laid from mains in the 
highway. 


JOHN B. OWENS SPEAKS TO 
NEODESHA ROTARY CLUB 


At a meeting of the Rotary Club of Neo- 
desha, Kansas, early in August, John B. 
Owens, resident manager of the Midwest 
Gas Company, was speaker of the eve- 
ning. Mr. Owens took for his subject “Nat- 
ural Gas,” giving a history of its develop- 
ment in Kansas territory from the drilling 
of the first well near Paola. 


A. L. SPRING NAMED WESTERN 
MANAGER FOR ELECTROLUX 


A. L. Spring, formerly president of Cal- 
ifornia Servel Sales, Inc., with offices in 
Los Angeles, is named Western manager for 
the Electrolux Division of Servel Sales, 
Inc., following a separation of the electric 
and gas refrigerating business of the com- 
pany. Mr. Spring’s territory will cover 
the seven western states. 


WORK ON POPLAR BLUFF MAINS 
NEARLY COMPLETE 

Sixty-five per cent of the work on the gas 
distribution mains in East Poplar Bluff, 
Missouri, was complete on August 1. J. A. 
Milner, in charge of the work for the 
Missouri Natural Gas Company states that 
the city will have service by early fall. The 
company is expecting to supply the city with 
natural gas from the Mississippi River Fuel 
Company’s line to St. Louis when that line 
is complete. 


CONRAD, MONTANA, GAS LINE 
IS WELL UNDER WAY 

Construction work on laying of a six-inch 
gas pipeline into Conrad, Montana, is well 
under way, and gas is promised during the 
early fall. The Pondera Gas Company which 
will distribute the gas in Conrad has opened 
offices in the First National Bank Building 
in that city. 


LONE STAR SURVEY OF GAS LINE 
FROM CLARKSVILLE MADE 

A survey is now being made by the Lone 
Star Gas Company between Clarksville, 
Texas, and Paris, Texas, according to a 
recent report by the company. The new line 
will serve a number of other towns along 
the proposed route, which is approximately 
26 miles long. 


KANSAS CITY MEN ASK PERMIT 
IN HARTSHORNE, MO. 

E. J. Lambert of Tulsa, Okla., and F. N. 
Freeborn of Kansas City, Missouri, have 
applied for a gas franchise at Hartshorne, 
Missouri, and promise to establish service 
within a year if given a franchise. 


CENTRAL OIL AND GAS CO. ASKS 
GARDEN CITY PERMIT 
The Central Oil and Gas Company has 
asked the city commissioners of Garden City, 
Kansas, for the privilege of serving gas in 
that town. 


CITIES SERVICE PLANNING GAS 
LINE TO CHICAGO 

According to a recent bulletin published 
by the Public Utility Information Bureau of 
the Oklahoma Utilities Association states 
that the Cities Service Company is planning 
to construct a natural gas pipeline from the 
Texas Panhandle to Chicago, the line to 
have a delivery capacity of 300,000,000 
cubic feet per day. Offices are being opened 
in Chicago in connection with the work, 
— to information given in the Bul- 
etin. 


R. W. MILLER NAMED TO BOARD 
OF L. A. G. AND E. CORP. 

Robert W. Miller, vice-president and 
treasurer of the Pacific Lighting Corporation, 
has been elected to the board of directors 
of the Los Angeles Gas and Electric Corpo- 
ration to fill the vacancy made by the death 
of William Baurhyte, at one time president 
of the L. A. G. and E. Mr. Miller is the son 
of C. O. G. Miller, president of the Pacific 
Lighting Corporation. 


NEW ALHAMBRA OFFICE OF 
L.A. G. AND E. IS OPENED 

The new Alhambra office of the Los An- 
geles Gas and Electric Corporation was 
opened for business on August 19. Formal 
dedication of the new structure will take 
place on September 7 from 1 to 9 P.M., and 
will be in the nature of a housewarming. 
The building was constructed at a cost of 
about $160,000. 


P. G. AND E. GETS PERMIT FOR 
NATURAL LINE TO FRESNO 

The Pacific Gas and Electric Company of 
San Francisco has been granted permission 
by the California Railroad Commission to 
construct a natural gas transmission line 
from Kettleman Hills to Fresno, with an 
estimated cost of $600,000. 

The line will carry 11,000,000 cubic feet 
of gas of 1150 B.t.u. compared to manufac- 
tured gas now used of 550 B.t.u. 


GAS SERVICE COMPANY ACTIVE IN 
CENTRAL KANSAS 

Gas Service Company, a Doherty subsid- 
iary, has applied for franchises for the ser- 
vice of natural gas in three central Kansas 
towns, Jamestown, Delphos and Woodston; 
and has been granted permits in 18 more, 
Beloit, Formosa, Agra, Holyrood, Lucas, 
Tipton, Esbon, Natoma, Stockton, Phillips- 
burg, Simpson, Horton, Downs, Glen Elder, 
Barnard, Sabeth, Lebanon and Greensburg. 


ARKANSAS NATURAL ORGANIZES 
SCHOOL AT SHREVEPORT 

Arkansas Natural Gas Corporation and 
afhliated- organizations are establishing a 
branch of the Doherty training school at 
Shreveport, Louisiana. The new division of 
the school will provide training in produc- 
tion, distribution, and transportation of na- 
tural gasoline. 
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Is A $6,000,000 LOAD 
WORTH SHOOTING AT. 


The 50% additional top 
cooking surface is made 
possible by the patented 
burner operating from 
the upper section of the 
fire box also providing a 
scientific gas fired heating 
plant for the kitchen. A 
lower burner paralleling 
the upper furnishes a per- 
fect incinerator. 


The Spark Lid Top with 
Kitchen Heater is the only 
stove made that provides 
100% gas heated cooking 
surface—50% more than 
any stove of equal size— 
This means much to the 
housewife—it means more 
to the Gas Companies!! 
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| li i about that six million 


dollar load? Here are the simple figures: A million and a half 
domestic meters on the lines of the Pacific Coast Gas Companies. 
Suppose each home heats the kitchen morning and night with gas 
instead of coal or wood. A million and a half thirty-foot per hour 
burners in use half an hour per day for 300 days would consume 


6,750,000,000 cu. ft. of gas. At 90 cents per thousand it makes a 
potential load valued at $6,075,000. 


The construction of the Spark Griddle Top stove encourages the use 
of gas in the kitchen heater. A special patented burner is placed in 
the top of the firebox. It distributes the heat evenly but does not 
interfere with the burning of wood, coal, or trash in the heater. 
Housewives appreciate the 50% additional Gas cooking surface 
offered by the patented built-in griddle. | 


| Company Gridd le _ top California 
GAS STOVE 


Branch Offices and Warehouses—Los Angeles—San Francisco—Portland 


The Hammer-Bray 


HOUSE HEATING 


WITH 


Also : ] 
Industrial 
Gas 
Burners 
for Every 

Need. 


GAS 
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THE MAXON CONVERSION UNIT— 


will permit you to easily obtain house heat- 


Pacific Coast 
Distributor 


T. J. ARROWSMITH 
COMPANY 


661 Howard St. Get 
San Francisco, Calif. 


ing business. 


This unit is easily and quickly installed 
with little or no servicing necessary to ob- 
tain satisfactory performance. 


in touch with our distributor for 


particulars. 


MAXON PREMIX BURNER CO. 


Muncie, Ind. 


MA BURNER 


sient 


Products for all kinds of Pressure Reduction— 
for either artificial or natural gas. 
GOVERNORS—Intermediate Pressure, Triple 
Outlet, Holder, Toggle Type Street. 
REGULATORS—High Pressure Service, Low 
Pressure Service, High Pressure Line, Single 
and Double District Station. 
VALVE—<Automatic Quick Closing Anti Va- 
cuum, 


Reynolds Gas Regulator Company 
Anderson, Indiana 


MOlAS 


trol Gas¥ Control Since 1892, 1892 


Reynolds 
Little Giant 
Regulator 


Cross- 
Sectional 
View 
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ARNOLD NOW SALES MGR. FOR 
PITTSBURGH VALVE CO. 

W. H. Arnold, formerly assistant sales 
manager of the Pittsburgh Valve Foundry & 
Construction Company of Pittsburgh, has 
been appointed general sales manager of 
the company, according to announcement of 
C. A. Anderson, Jr., president of the com- 
pany, and A. V. Wadsworth, vice-president 
and general manager. 

Mr. Arnold has been associated with the 
company in various capacities for 25 years 
and is thoroughly familiar with the manu- 
facturing and selling of the company’s 
products. 

Announcement is also made by the com- 
pany of the appointment of J. B. Wentley 
as advertising manager, and of the John G. 
Bell Company of Los Angeles, as California 
representative. 


MONTERREY FRIJOLES TO COOK 
ON TEXAS GAS 
October 1 is expected to see the comple- 
tion of the United Gas Company’s line from 
the Zapata County gas field in Texas, to 
Monterrey, Mexico. In addition to serving 
domestic consumers, the line will provide 
fuel for industrial consumers, handling about 
30,000,000 cubic feet of gas per day, with a 
potential capacity of 60,000,000 cubic feet. 
The line is of 1234-inch pipe. 


WESTERN GAS COMPANY GETS 
SEVEN KANSAS FRANCHISES 
Western Gas Company, with headquarters 
in Salina, Kansas, has secured franchises 
for the service of natural gas in the follow- 
ing Kansas towns; Scandia, Minneapolis, 
Dorrance, Lincoln Center, Republic, Clifton 
and Glasco. Petitions are also before the 
councils in the following: Glen Elder, James- 
town, Beloit, Delphos, Lewis, Belpre, Mack- 

ville, St. John, Timken, and McCracken. 


KANSAS PIPE LINE AND GAS CO. 
GETS WAMEGO PERMIT 
The Kansas Pipe Line and Gas Company 
has accepted the franchise granted by the 
town of Wamego, Kansas, early in August. 
Construction work on the distribution mains 
will begin immediately. 


H. A. AMERINE ASKS NATURAL GAS 
FRANCHISE AT AMERICUS 


H. A. Amerine, secretary of the Chase 
County Pipeline Company, has applied for 
a franchise for the service of natural gas 
in the town of Americus, Kansas. The gas 
would be furnished from the Strong City gas 
field. 


EDWARD HINCHEY RETURNS FROM 
HAWAIIAN TRIP 


Edward Hinchey, sales manager of the 
Jas. Graham Manufacturing Company, has 
just returned from a month’s trip to the 
Hawaiian Islands. While there he called on 
executives of the gas companies in Honolulu 
and Hilo. 


WINEVILLE COLTON EXTENSION IS 
NOW UNDER WAY 
Construction has started on a 15-mile, 10- 
inch gas main extension from Wineville, to 
Colton, California, by the Southern Cali- 
fornia Gas Company, with headquarters in 
Los Angeles. The new line will be ready 

for service about October 1. 


UNION PUBLIC SERVICE CO. BUYS 


NEW LINES AT CHELSEA 
The Union Public Service Company is 
laying new gas mains in the business dis- 
trict of Chelsea, Oklahoma. 
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AN 
OUTSTANDING 
CONTRIBUTION 


GAS 
HEATING 


VAPOR-TENSION 
THERMOSTATIC PILOT 


OPERATES ON PRESSURE 
CAUSED BY VAPORIZING A 
VERY VOLATILE LIQUID. AFTER 
INITIAL SETTING NO FURTHER 
ADJUSTMENT REQUIRED .... 


FOUND ONLY ON 


IDEAL 
GAS BOILERS 


MADE BY 
AMERICAN RADIATOR COMPANY 


‘1 
5 


Se 


SOLD BY 
AMERICAN GAS PRODUCTS 


CORPORATION 
376 LAFAYETTE STREET . . NEW YORK 


including 


National City 


Gas Heating 
Devices 


“Magic Way” Gas Furnaces 
“Magic Way” Control Valves and Switches 
“Potter” Radiators 
“Steel Made” Radiators 


“Cole” Floor and Wall Heaters 
“Hall” Floor Furnaces 


Manufactured by 


Magic Way Company 


San Diego 


Ww3 


Company 


California 


VENT PIPE 
TO FLUE 


EXCLUSIVE ELECTRO 
GAS FEATURES ARE 


SAS PATENTS oe 
‘ ISSUED 
VALVE AND PENDING. 
caB.e to 
SPARK PLUG ? 


—The Officers’ Quarters, San Fran- 
cisco Presidio, are heated by these 
remarkable floor furnaces. 


Manufactured in San Francisco 


clechogas 


Martin Unit Gas Furnaces 


ARE THE RESULT OF 38 YEARS 
HEATING EXPERIENCE 


MADE IN FOUR SIZES 


Electric, Thermostat or Manual Control 
Approved by A. G. A. Laboratory “=a y © 
the City of Los Angeles 


Write for your copy of 
“Modern Heating Methods” 


PHILLIPS HEATING, VENTILATING 
& MFG. CO. 


1710 W. Washington St. 
Los Angeles, California 
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S. W. ALLENDER LEADS IN SO. 
COUNTIES ANNUAL CONTEST 
The Commercial Department of _ the 
Southern Counties Gas Company, with head- 
quarters at Los Angeles, is conducting its 
Third Annual Automatic Storage Water 
Heater Race, the winner of which will re- 
ceive a trip to the Pacific Coast Gas Asso- 
ciation Convention at Del Monte, September 
10-13. According to Clyde H. Potter, com- 
mercial manager for the company, 26 com- 
pany salesmen have entered the contest and 
on August 3 the race was being led by S. W. 
Allender of the Orange County ofhce, who 
was the winner of a similar contest con- 
ducted two years ago. 


CAPITAL GAS COMPANY EMPLOYEES 
ENJOY ANNUAL PICNIC 


Over 350 employees and friends of the 
Capital Gas and Electric Company and the 
Cities Service Oil Company of Topeka, Kan- 
sas, gathered at Gage Park, Topeka, for the 
annual picnic of the companies. 

Officials of the day were: Charles Reed, 
chairman; Warren Adams, chairman of 
baseball game; Stanley Lobb, chairman of 
horseshoe pitching contest; Fred Jacques 
and Floyd Norgren, chairmen of games and 
athletic events, assisted by George Wells. 


SUBMERGED LINE BEING LAID TO 
NAPLES GAS CO. PLANT 

A submerged gas pipeline is being laid 
by the Richfield Oil Company from Seal 
Beach, California, across the Alamitos Bay 
channel, to the Naples Gas Company plant 
on the opposite shore. The line is 4,700 feet 
long and is constructed of 12-inch pipe. 


G. H. BAIRD IS NAMED TO NEW POST 
WITH CITIES SERVICE 


George H. Baird has been named to suc- 
ceed Burt Bay as superintendent of opera- 
tions for Cities Service Gas Company. Mr. 
Baird was formerly operating engineer of 
the Natural Gas division of the Empire 
Companies. He joined the Doherty subsi- 
diary in 1916. 


LOUISIANA GAS AND FUEL CORP. 
TAKES NEW OFFICES 


The Louisiana Gas and Fuel Corporation 
of Monroe, Louisiana, has leased the entire 
eighth floor of the Bernhardt Building in 
that city. The new offices will also house 
the engineering department of the company, 
which department has been located at Bas- 
trop, Louisiana. 


KANSAS PIPELINE CO. ACCEPTS 
SENECA, KAN., FRANCHISE 
The Kansas Pipeline Company has ac- 
cepted the franchise granted by the city 
council of Seneca, Kansas, for the service of 
natural gas in that town. 


TABER, ALBERTA, TO RECEIVE 
NATURAL GAS SERVICE 
Canadian Western Natural Gas, Light, 
Heat and Power Company of Calgary, Al- 
berta, is planning to extend its service to 
Taber, Alberta. Delivery of gas is expected 
during the fall months. 


ARKANSAS POWER AND LIGHT CO. 
GETS WILMOT FRANCHISE 


The Arkansas Power and Light Company 
was granted a franchise for the service of 
natural gas in the city of Wilmot, Arkansas, 
early in August. 


DEVELOPMENT 
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IS MOST PRONOUNCED 


IN THE NEW 


SEWET 

STEEL GAS RANGE 
Fireeccan || i FURNISHED WITH OPEN TOP 
| 1 | 2| OR 


Also the New 


POPULAR INSULATED OVEN 


. ‘ : , : Top, sides, back, doors and front f 
This new range is efficient and popular with housewives. Oven penne 


heavily insulated with mineral wool 


and broiler back, sides, top, doors and front frame are heavily in- 
sulated with mineral wool. Gas is saved and the kitchen remains at a 
noticeably cooler temperature on baking days. The housewife will 
bake more because she is spared the discomfort of an overheated 
kitchen. 


Aside from the insulated ovens the new Clark Jewels have many 
attractive features such as concealed manifolds, new style burner cocks, 
gracefully rounding edges and corners, new efficient burners, and the 
new compact Lorain Red Wheel oven heat regulator—Colors too. 


George M. Clark & Company 


DIVISION OF AMERICAN STOVE COMPANY 


Los Angeles CHICAGO New York SAN FRANCISCO 


WATER 


Connections 


whether screw thread or gasket, 
should be made up with KEY 
TITE PIPE JOINT COM- 
POUND. 


PE JONNT cOMPOUN? 


WATER-PROOF 


‘ 
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KEY TITE PIPE JOINT 
COMPOUND is not a quick 
hardening cement, but a plas- 
tic lubricant and a filler that 
will seal the most obstinate 
joint with ease. It covers more 
surface than an equal volume 
of red or white lead, thereby 
reducing the cost. It is water- 
proof—and there is no waste. 


Manufactured by 


E. A. Key Co., Inc. 


1431 Santa Fe Ave. 
Los Angeles, Calif. 


Distributors in all 
principal cities. 


WRITE FOR FREE SAMPLE 
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Roper Announces 
New Furnace 


HE Geo. D. Roper Corporation 

of Rockford, Illinois, has recently 

placed on the market a gas fired 
warm air furnace. The new furnace 
is of cast iron, and has been tested 
and approved by the American Gas 
Association Testing Laboratory. The 
gas burner is of cast iron construction, 
with raised drilled ports. The mixers 
are Venturi throat type, in accordance 
with recommendations of the United 
States Bureau of Standards and of the 
A. G. A. testing laboratory. 

For public buildings such as stores, 
churches, lodge halls, and assembly 
rooms, a forced air system is utilized 
to heat the space more quickly. Dur- 
ing the warm months this fan system 
is used for cooling the air. 

All automatic equipment is  con- 
cealed back of the door at the front 
of the furnace, making an enclosed 
cabinet. A safety pilot closes the cir- 
cuit between the thermostat and the 
gas valve while the pilot is burning. 
Should the pilot light go out, the cir- 
cuit is broken and the valve closed. 
The new furnace may also be equip- 
ped with a magnetic gas valve, an 
automatic humidifier, a limit control, 
a temperature regulator, consisting of 
thermostat and clock, and a gas 
pressure regulating valve. Single, 
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double, and three section equipment is carried in stock, and larger sizes may be obtained 


from the company on special order. ‘The 


illustration shown here is of the two-section 


type, which is 44%4 inches deep by 64% inches high, with a 5-inch flue and 14-inch gas 


line, with two burners. 


New Building for Merco Nordstrom at Oakland 


OMPLETION of the enlarged plant of 
Merco Nordstrom Valve Company in 
Oakland, California, was announced 
recently. Manufacturing space has _ been 
increased and the new structure provides 
special engineering quarters. Two years 
ago the Oakland plant was erected and at 
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that time it was believed to be sufhcient for 
several years expansion, but growing de- 
mands now additional facilities. 
The company manufactures lubricated plug 


require 


cock valves for the gas, oil, food, paper and 
chemical industries. 
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New Merco Nordstrom Plant at Oakland 


LATTIMER STEVENS CO. WINS 
PATENT SUIT 


The patent suit which has been pending 
against the Kitson Company of Philadelphia 
for infringement of one of the Lattimer 
Stevens Company’s meter connection patents 
was decided in the United States District 
Court in Philadelphia during the last week 
of July in favor of the Lattimer Stevens 
Company. 


MISSOURI TOWNS BEING SERVED BY 
DOHERTY SUBSIDIARY 


Independence, Sugar Creek and Fairmont, 
Missouri, are now receiving gas through 
the natural gas lines of the Jackson County 
Light, Heat, and Power Company. The gas 
company was purchased in March by the 
Gas Service Company, a Doherty subsidiary. 
L. L. Garner is manager for the local 
branch. 
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Two Outstanding Contributions 
to the Advancement of Gas 


Above 


Vulcan 


Surface Broiler: 


The first real improvement in 
heating and heavy duty broilers 
for use in Hotels, Restaurants, 
Clubs, etc. 


Alexander Forward 
A. G. A. Monthly—Aug. 1929 


Below 


Smoothtop 


“The savior of the gas cooking 
load in localities of sharp elec- 
trical competition.” 


John H. Hartog 


Pacifie Coast Gas Association 
Victoria, B. C.. June 7th 


Complete gas cooking equipment for hotels—restaurants—hospitals 


and institutions, as well as for the home. 


SMOOTHTOP, VULCAN, ACORN, ORIOLE, trade names that 
represent the most highly developed gas appliance available today. 


Distributed by 


Northwest Gas & Electric Equipment Company 


Portland, Oregon 


Los Angeles, Cal. 


SPECIFY--- 


Warman Electric 
Steel Castings 


for every purpose where absolute 
dependability is essential 
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Use them once and you can be satisfied 
with no other make 


Warman Steel Casting Co. 


P. O. Box 800 Huntington Park, Los Angeles, Cal. 
Office and Works: 6100 So. Boyle Ave. 
Los Angeles, Calif. 


The STRICKLER 


Ratchet Pipe Cutter 


The STRICKLER Ratchet Pipe Cutter 
automatically cuts cast iron, steel and 
wrought iron pipe (from 1% to 30” in 
diameter) by hand (either in the trench or 
in the shop). 


You can cut any pipe from any position 

easily. Simply pump the handle and the 

STRICKLER does the rest. Order your 
STRICKLER Now 


W. W. STRICKLER & BROS. 


Columbus, Ohio 


1475 Oak Street 


California 
Oxide 


(,45 Purification Re- 
q 


uirements can be most 
efficiently cared for through 
the additional and im- 
proved facilities of our new 
plant in Southgate. 


Both Maas and McKee 
Oxides have met gas puri- 
fication requirements of the 
Pacific Coast over a period 
of several years and merit 
your investigation. 


California Oxide Co. 


308 East Eighth Street 
Los Angeles 


TRinity 0769 
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CHANGES IN P. G. AND E. POSITIONS 
ARE ANNOUNCED 

H. P. Dockstader of the Pacific Gas and 
Electric Company has been appointed to the 
newly created position of supervisor of mer- 
chandising of gas and electric sales, for the 
San Francisco division. In the gas sales 
department he will have charge of gas 
house heating, radiant heater and water 
heater sales. 


Ray Trowbridge is now in charge of all 
industrial gas sales and also of the new in- 
dustrial gas laboratory which is being fitted 
out on Beale Street. Both Mr. Dockstader and 
Mr. Trowbridge report directly to F. A. 
Talcott, San Francisco Division sales man- 
ager. 


W. P. McCOY IS SALES MGR. 
FOR JUDELSON COMPANY 


William P. McCoy has been appointed 
general sales manager of the Judelson Dryer 
Corporation, Moundsville, West Virginia, 
manufacturer of Judelson clothes dryers. 

Mr. McCoy was formerly sales manager 
of the Cleveland Gas Burner and Appliance 
Company, Cleveland, Ohio, and for three 
years was sales manager of the Gas Range 
Division of Abendroth Bros., Port Chester, 
New York. 

Prior to his connection with the latter 
company he was, for 12 years, on the home 
office sales promotion staff of the Welsbach 
Company, Gloucester, New Jersey. 


GREAT FALLS GAS CO. TO SUPPLY 
R. R. SHOPS WITH NATURAL 


A. H. Sikes, manager of the Great Falls 
Gas Company, has announced the securing 
of a contract with the Great Northern Rail- 
way Company to supply the shops of the 
railway company with natural gas. The 
Great Northern Railway will be one of the 
largest consumers in the Montana area, and 
it is estimated that it will require 4,500,000 
cubic feet per month. It was stated that 
work will commence immediately on the ex- 
tensions from the mains to the shops. 


VICTOR WELDING USED IN PLANE 
IN RECORD-MAKING FLIGHT 


The Victor Welding Equipment Company 
of San Francisco has become decidedly air- 
minded during the past few weeks. While 
the St. Louis Robin was making its record 
flight, E. L. Mathy, vice-president of the 
company, received a wire to the effect that 
all of the welding on the plane had been 
done with Victor equipment. 


VISALIA TO HAVE NATURAL GAS 
SERVICE IN SEPTEMBER 


Natural Gas is expected to be available 
in Visalia, California, about the last of 
September, according to a statement made 
by F. M. Banks, district manager for the 
Southern California Gas Company. The 
company expects to give Hanford natural 
service about the middle of October. The 
present plants in the two cities will be kept 
for standby service. 


B. P. STOCKWELL IS GENERAL MGR. 
OF SEVERAL UTILITIES 


B. P. Stockwell has been named general 
manager-of all gas and electric properties 
in Oklahoma and Kansas of the Southwest 
Pipe Line Company, the Oklahoma Utilities, 
and the Caney Electric Company. Mr. 
Stockwell was formerly manager of the gas 
department of the Oklahoma Utilities Com- 
pany at Bristow and Drummond, Oklahoma. 
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GEO. M. SADLER WINS STUNT 
CONTEST OF P. C. G. A. 


A playlet, “The Fires of Industry,” written 
by George M. Sadler, of the Los Angeles 
Gas and Electric Corporation, was pre- 
sented on August 23 at the corporation’s 
auditorium in Los Angeles, California. Mr. 
Sadler won in the competition to produce the 
best stunt for the convention of the Pacific 
Coast Gas Association at Del Monte. 


It will be remembered that Mr. Sadler won 
the three-minute speaking contest at the con- 
vention of the P. C. G. A. last year, on the 
subject “Gas the Aristocrat of Fuels,” and 
also that he won the 1929 essay contest of 
the Public Relations Section of the P.C.G.A. 
on the subject of “Why Gas is Better,” the 
prize for which was a trip to the convention. 


? 


DEATH OF CHARLES B. McKINNEY 
IS ANNOUNCED 


The death of Charles B. McKinney, gen- 
eral manager of the Houston Pipe Line Com- 
pany, of Houston, Texas, and a director of 
the Houston Natural Gas Company, was an- 
nounced in July. Mr. McKinney had been 
with these companies for five years, before 
which time he had been associated with the 
Municipal Gas Company at Dallas, Texas, 
as president. 


GAS SERVICE COMPANY BUYS 
FT. SCOTT PLANT 


Announcement was made on August 1 of 
the purchase by the Gas Service Company 
of the gas interests of the Kansas Utilities 
Company in Ft. Scott, Kansas. The property 
taken over by the Gas Service Company 
includes all lines outside the city connected 
with the gas service of Ft. Scott. 


NORTHWEST NATURAL GAS CO.’S 
LINE STARTED 


The Northwest Natural Gas Company has 
started construction work on the pipelines 
which will furnish gas to Prosser, Grand- 
view, Sunnyside and Mabton, Washington. 
R. E. Coombs is vice-president of the com- 
pany, and was instrumental in securing fran- 
chises for the service of natural gas in those 
towns. 


HUTCHINSON, KANSAS, GETS SIXTH 
NATURAL GAS PIPELINE 


Contract for the construction of the nat- 
ural gas pipeline from the fields in Barber 
County, Kansas, to Hutchinson has _ been 
awarded to Truman Smith Construction 
Company. Kansas Pipeline Company, an 
Insull interest, is laying the new line, which 
is one of six serving the territory. 


HONOLULU GAS CO. LTD. AIDS 
ADVERTISERS COOKING SCHOOL 


Honolulu Gas Company, Ltd., gave its 
support to the Advertisers’ Cooking and 
Homemaking School, held in Honolulu re- 
cently, by placing a Roper range and Ruud 
water heater in the demonstration room of 
the school. Liquid gas is the fuel being 
used by the school in its cookery classes. 

Headquarters for the Honolulu Gas Co. 
Ltd., are in Honolulu, Hawaii. 


LINE SURVEY IS NOW BEING 
MADE FOR CLOVIS, N. M. 


Pecos Valley Gas Company is now mak- 
ing a survey of a proposed route for a new 
gas line from the Maljamar gas basin in the 
Artesia field to Clovis, New Mexico. The 
company secured the Clovis franchise re- 
cently. The new line will be 135 miles long. 


Pann mm 


A 250,000 cu. ft. per hour Conners- 
ville Meter with Connersville PV.T.T. 
Recorder, also an installation of Con- 
nersville High Pressure Meters at 
Hudson Valley Coke & Products Com- 
pany, Troy, New York. 


Established Values 


for 


dependable gas measurements 


Connersville Rotary Displacement Meters, bringing to 
the gas industry a new idea of dependable accuracy in 
measurement of the larger volumes, have clearly dem- 
onstrated their value. First, by the calculations of gas 
engineers, then by tests run by ‘doubting Thomas's,’ 
but largely, by the years of trouble-free service in coke 
plants, manufactured gas plants, in distribution 
systems, natural gas systems and industrial consumer 
installations. 


The Connersville standard of design and workmanship 
is an assurance of such service and the maintenance of 
this established value. Investigate the experiences of 
the company who uses Connersville Meters. 


The Connersville Blower Company 


Michigan Ave. at 16th St. 
Connersville, Indiana 


CONNERSVILLE 


Blowers~Gas Pumps-Meters~Cycloidal Pumps 


Pipe Stoppers 


2” TO 48” 


Improved 


Locking Sleeve 


For Any Pipe— 
Intermediate Pressures 


DEPENDABLE GAS MAIN BAGS—THREE TYPES 


Type A—Seamless, reinforced tube. 

Type B—Reinferced seams, for heavy duty. 

Type C—Canvas-covered, for use where plain rubber will not last. TREATED 
FOR USE IN OIL LINES while welding is being done. 


| Safety Gas Main Stopper Company 


523 Atlantic Avenue, Brooklyn, N. Y. 
Cable Address: Gastopper, N. Y. 
| Pacific Coast Representative: C. B. Babcock Co., San Francisco, California 


ttlet Entrained Combustion Gas Burners 
| Purposes 


TOR, Kinds of gas 


Pressures 
LEE B.METILER. CO. 


406 S.Matin St. 
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NEW FOUR-STORY STRUCTURE FOR 
SAN DIEGO CONSOLIDATED 
Construction of a four-story reinforced 
concrete building is announced by the San 
Diego Consolidated Gas and Electric Com- 
pany of San Diego, California. The new 
building will house plant ofhces and ware- 
house facilities. The first three stories will 
be used for storing materials and supplies. 
The first floor is equipped with a monorail 
system, and is high enough to permit loading 
and unloading of trucks. The fourth floor 

is to be utilized for ofhce space. 


NORTH. STATES POWER CO. BUYS 
FARIBAULT BUILDING 


Purchase of the ofhce building at Fair- 
bault, Minnesota, which the company has 
occupied since 1910, is announced by the 
Northern States Power Company through 
R. F. Pack, vice-president and general man- 
ager for the company. The building is a 
two-story structure with basement, and is of 
brick construction. Improvements are 
scheduled to be made to adapt the building 
for the use of the gas company. 


FOX IS NAMED ADVERTISING 
MGR. FOR HOUSTON COMPANY 


Joe J. Fox has been named advertising 
director of the Houston Natural Gas Com- 
pany of Houston, Texas. Mr. Fox has been 
engaged in newspaper work in Houston for 
a number of years, as editor of the Houston 
Post Dispatch and later as secretary-teasurer 
of the Mayfair Publishing Company. He 
will direct publicity and advertising for the 
Houston Natural Gas Company and _ sub- 
sidiaries. 


SAN FRANCISCO’S NATURAL GAS 
LINE NOW BEING PURGED 
Work of purging the new natural gas 
line from Buttonwillow and Kettleman Hills 
to San Francisco and Oakland was com- 
menced on Tuesday, August 13. Upon com- 
pletion of this phase of the work, natural 
gas will be ready to be delivered to the 

cities served by this new line. 


WEST SIDE NATURAL GAS _ CO.’S 
LINES IN KETTLEMAN READY 

Work of laying gas distribution lines in 
Kettleman City, California, by the West 
Side Natural Gas Company is practically 
complete. Residents may expect natural gas 
service when the 2% mile transmission line 
from the Dudley well is laid. 


H. C. ROSS HAS CHARGE OF §&. F. 
CHANGE-OVER SERVICE 

H. C. Ross, manager of the Fresno Divi- 
sion of the Pacific Gas and Electric Com- 
pany, is in San Francisco temporarily, tak- 
ing charge of the service work involved in 
the change-over from manufactured gas to 
mixed natural gas. 


E. J. SCHWANHAUSSER IS MANAGER 
OF WORTHINGTON BRANCH 


E. J. Schwanhausser, for the past two 
years assistant manager of the Harrison 
works of the Worthington Pump and Ma- 
chinery Corporation, has been appointed 
manager of that company’s Buffalo works. 


CLAY CENTER FRANCHISE GIVEN 
TO E. W. BOYD 

E. W. Boyd, of Wichita, Kansas, has been 

granted a natural gas franchise at Clay 

Center, Kansas. 
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An arrangement of 16 R.M.C. Gas Burners set in 
R.M.C. Radiant Tile 


Thousands of these burners have been installed in 
standard steel and cast iron heating boilers and are 
giving complete satisfaction in every respect. 


They have proved 


conversion job. 


the practibility of the 


A gas burner installation that will show a combined 
boiler and furnace efficiency of around 80% in an old 
cast iron heating boiler (not only at full load but at 


175% of rating) should interest those who are con- 


sidering using the ideal fuel—which is being made 
available to them through the vast network of nat- 


ural gas lines now being spread through the country. 


The setting shown in our illustration takes up a 
space approximately 30 by 48 inches; it will carry a 
4800 sq. ft. steam heating boiler to full rating, when 
operating under a gas pressure of % I|b. per sq. in., 
or a 10,000 foot boiler if the gas pressure is increased 
to one pound per sq. in. 


The burners and tile can be arranged to fit either 
a round or square firebox in any size of heating boiler. 


Estimates on your particular requirements cheerfully 
furnished on request. 


Rotary Manufacturing Co. 


9720 Long Beach Avenue 
Los Angeles, California 


What You Can Expect 
From the LAMNECK 
LAUNDRY DRYER 


AST year the Eastern Service Company of 
[Boston conducted a representative wash- 

day test in a family of four over a period of 
six washdays. Appliances used were: Gas heated 
washer, Lamneck Dryer, 48 in. ironer and a 32 
gallon water heater. Results of this test, as 
printed in the 1928 Domestic Laundry Equip- 
ment Committee Report showed the followmy 
consumption of gas per washday: 


I Sheek Wed bcc 8% 00 cu. ft. 
Water Heater .......... 108 cu. ft. 
Lamneck Dryer ......... 308 cu. ft. 
a ee a 8 cu. ft. 
Weekly Washday 

Consumption ........ 424 cu. ft. 


On that basis, figuring | washday per week per 
year—52 « 424—22,048 cu. ft. average annual 
consumption per family from washday alone! 

If you hope to increase—or even hold your pres- 
ent volume of domestic gas consumption—you 
must keep the washing at home. The Lamneck 
Laundry Dryer does just that and merits a prom- 
inent place in your merchandising efforts from 
now on! 


THE W. E. LAMNECK COMPANY 


443 Dublin Ave. 
Columbus, Ohio 
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Seidenglanz & Co., Santa Fe Building, Dallas. 
Midland Supply Co., Dwight Building, Kansas City. 


GROBLE GAS REGULATOR COMPANY, Anderson, Ind. 
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F. J. SCHAFER RETURNS FROM 
EUROPEAN TRIP 


F. J. Schafer, general manager of the 
Southern California Gas Company, returned 
to Los Angeles, California, on August 19, 
from an extensive trip through the eastern 
United States and Europe. Mr. Schafer left 
Los Angeles on May 22, going to Baltimore 
for the Third Annual Joint Production and 
Chemical Conference of the American Gas 
Association. From there Mr. Schafer’s 
journey took him to Atlantic City, where he 
served as a member of the Nominating 
Committee of the Natural Gas Department 
of the A.G.A. On June 1, he sailed from 
New York, going direct to Berlin, where he 
attended the International Gas and Water 
Exposition. Following the close of the Expo- 
sition, Mr. and Mrs. Schafer made a com- 
plete tour of the Continent. 


SURFACE COMBUSTION CO. OPENS 
KANSAS CITY OFFICE 


Surface Combustion Company of Toledo, 
Ohio, opened a district sales office in Kansas 
City, Missouri, recently. In charge of this 
office will be W. H. Kay, who has been with 
the company for several years, first in the 
erection department and then in the esti- 
mating and sales departments. 

The territory to be covered by the Kansas 
City office consists of Kansas, Nebraska, 
Wyoming, Colorado, Utah, Missouri with 
the exception of St. Louis, and a portion of 
Texas. 


B. W. MUELLER IS PAC. COAST 
REPRESENTATIVE FOR SPENCER 


B. W. Mueller, manufacturers representa- 
tive of San Francisco, has just been ap- 
pointed Pacific Coast representative for the 
Spencer Thermostat Company of Cambridge, 
Massachusetts. This company manufac- 
tures safety pilots and snap acting thermo- 
stats, under the trade name of “Klixon.” 


KANSAS-OKLAHOMA GAS CO. IS 
GRANTED KANSAS CHARTER 


The Kansas-Oklahoma Gas Company of 
Winfield, Kansas, has been granted a char- 
ter to operate under the laws of Kansas. 

The incorporators are A. Z. Paterson, and 
S. L. Maddux, Kansas City, Missouri, D. C. 
Allard, and E. D. Allard, Kansas City, Kan- 
sas, and L. D. Burton, Chanute, Kansas. 


J. E. HILL NOW WITH PACIFIC GAS 
AND ELECTRIC CoO. 


J. E. Hill, formerly with the Certified 
Heating Contractors in Oakland, California, 
has joined the staff of the Pacific Gas and 
Electric Company in the capacity of house 
heating engineer. He is employed in the gen- 
eral offices at San Francisco, and is devot- 
ing his attention to central furnaces and 
boiler sales. 


WM. M. LANE IS NOW WITH PUBLIC 
SERVICE CO, OF COLORADO 


Wm. M. Lane of the Jackson County 
Light, Heat and Power Company at Inde- 
pendence, Missouri, has accepted a position 
with the Public Service Company of Colo- 
rado. Mr. Land will be stationed at Chey- 
enne, Wyoming. 


A. G. A. HAS TICKETS FOR 
METAL EXPOSITION 


Tickets for the national metal exposition 
of the American Society for Steel Treating 
to be held in Cleveland, Ohio, September 9 
to 13, may be obtained through the American 
Gas Association, 420 Lexington Avenue, 
New York. The A. G. A. is exhibiting at 
this exposition. 
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A Separator With — 


Proper Principles 
and Correct 


Mechanical Design 


for permanent separation of 


impurities from 


MANUFACTURED GAS, NATURAL GAS, 
STEAM, VAPOR, AIR AND AMMONIA 


Complete separation and permanent removal of 
all moisture, oil and solids from the steam, air, 
gas or other vapor is obtained by employing all 
four of the following described methods, not 


twice, but—THOUSANDS OF TIMES—during 
the passage through the separator. 


There are four methods applied: 


1. Baffling. 

2. Centrifugal force. 

3. Sudden, alternate changes in the 
direction of travel. 

4. Sudden changes in velocity, such as 


alternately speeding up and slowing 
down to give a ‘cinder chamber” 
effect. 


The stream is baffled, whirled about sharply, and 
changes its velocity, direction of travel and shape 
of the stream—8400 times—while the separated 
liquid is caught, held and, positively, as well as 
safely, drained down at 1680 different points. 


Diagrammatic top view 


of Pioneer Separator showing principle. 
The thin, long arrows indicate the flow of 
The heavy short 


arrows show the flow of extracted impuri- 


the steam, air, gas, etc. 


ties. Letter A indicates catch pockets. 


PIONEER EQUIPMENT CORPORATION 


OF AMERICA 


231 BROADWAY NEW YORK 


General Representatives for California 
H. PLUMMER, 686 Howard St., SAN FRANCISCO 
J. F. GILMORE, 622 I. W. Hellman Bldg., LOS ANGELES 
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A Newl@ 9 for 


Back Pressure Regulation 
in Gasoline Manufacture 


[* YOU wish to hold back any pressure be- 
tween 300 and 800 Ibs.—and have a cor- 
tinuous discharge 


(a) into a distributing system having close 
to atmospheric pressure or 


(b) against a back pressure slightly lower 
than the pressure to be controlled— 


—or if an auxiliary pressure for operation of 
the regulator is desired— 


—we recommend the FULTON BACK PRES- 
SURE REGULATOR (Pilot Valve Type for 
High Inlet Pressure). 


Every gasoline plant can employ this RKegu- 
lator to great advantage. It is also available in 
a type that provides for intermittent discharge. 


Our recommendation for specific installations will be 
furnished without obligation, or a descriptive bulletin 
showing construction and operating details will be sent 
that will enable any gas engineer to judge the profi- 
ciency of these types of regulators in gasoline plant 
services. 


The Chaplin-Fulton Mfg. Co. 


23-40 Penn Avenue 
Pittsburgh, Pa. 


WESTERN GAS 


EMPIRE 
Oil Meters 


Positive Displacement 
Oscillating Piston Type 


Simple in Construction—Easy to 
Operate—Low in Cost of 
Maintenance 


EMPIRE meters are highly ~ accurate, 
and stay accurate. They are invalua- 
ble for cracking and absorption proc- 
esses; for gas companies; for refiners 
and distributors of gasoline and all dis- 
tillates of petroleum; for measurement 
of crude oil, cold or hot. 


ALL SIZES 5g” TO 6” 


Standard meters will withstand working pressures of 150 
lbs. to the square inch. High pressure types will handle 
300 Ibs. Higher pressures and special types to order. 


National Meter Company 


299 Broadway, New York 
1048 Folsom Street, San Francisco 645 Santa Fe Avenue, Los Angeles 


When it comes to 


Refractories 


Nothing But the Best 
Is Good Enough 


There is, in our line, 
a Fire Brick suited to the special requirements 
of your particular plant. 


® 


Manufacturing a complete line of refractories is our business. 

It is also our business to help you select the refractory best 

adapted to your special needs. You are invited to avail your- 

self of this service whenever you are in the market for 
refractories. 


GLADDING, McBEAN & CO. 


San Francisco - Qakland - Fresno 
Los Angeles - Portland - Seattle 


TU 


Classified 


Advertising 


Classified advertising five cents per 
word; minimum $2.00 per insertion. 
Situation Wanted advertisements up 
to 50 words will be published three 
consecutive issues without charge. 


SITUATION WANTED—MALE 


Civil Engineer, 30 years of age, with eight 
years experience in gas transmission and 
distribution line work, also land and lease 
work, desires connection with pipeline con- 
struction company, valuation company, or 
gas company. Good references. Address 
B-92, care of Western Gas, 124 West 4th 
Street, Los Angeles, California. 


JUDELSON DRYER CORP. OPENS W. 
VA. OFFICE AT MOUNDSVILLE 


Judelson Dryer Corporation announces 
the completion of its new manufacturing 
plant at Moundsville, West Virginia, seven 
miles from Wheeling. 

This factory is under the personal man- 
agement and supervision of Julius Judelson, 
president and general manager of the com- 
pany. 

Judelson gas fired clothes dryers have 
been manufactured for many years by the 
Domestic Laundry Equipment Corporation 
of Long Island City, New York. 

The Moundsville plant will make two 
styles of dryers in several sizes. The drawer, 
or extension rack type, will be furnished in 
two and three drawer sizes. ‘The two 
drawer size has a 12 sheet rack capacity, 
the equivalent of 65 feet of clothes line. The 
three drawer size has an 18 sheet rack 
capacity, equivalent to 9714 feet of clothes 
line. 

The standard cabinet type will be fur- 
nished in two sizes. The larger has a 12 
sheet rack capacity, the equivalent of 65 feet 
of line. 

A smaller cabinet type dryer will be fur- 
nished in a size suitable for installation in 
kitchens or other convenient locations in 
homes or apartments for drying towels, nap- 
kins, lingerie and such small articles that are 
laundered nearly every day. ‘This dryer 
has a rack capacity equivalent to 36 feet 
of clothes line. 


C. D. STEWART DIES SUDDENLY 
AT WELLINGTON 

Clark D. Stewart, manager of the Wel- 
lington Gas Company, of Wellington, Kan- 
sas, dropped dead in the office of the gas 
company recently. Mr. Stewart was for- 
merly manager of the Western Distributing 
Company at Wichita, Kansas. 


LIEF BERGSVIK IS MANAGER OF 
P. G. AND C. CO. AT SALEM 


Lief Bergsvik, formerly resident manager 
for the Portland Gas and Coke Company 
at Portland, Oregon, has been appointed as 
manager of the branch office of the company 
at Salem, Oregon. 


CIMMARRON UTILITIES COMPANY 
GETS THREE OKLA. FRANCHISES 
The Cimarron Utilities Company in July 

was granted natural gas franchises in Bea- 

ver, Forgan and Keyes, Oklahoma. 
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PACIFIC COAST BRANCH 
318 East Third St. Los Angeles, Calit. 


A New FIRST AID Catalog! 


Free 
FOR THE ASKING 


Send today for your copy of this 32 
page Catalog of First Aid Materials 
which lists hundreds of items, with 
numerous illustrations of the latest 
developments for the treatment of 


injuries. 


“< SASS) 

“2k 

Stine Safety amy Appliances Co. 
Braddock, Thomas and Meade, Pittsburgh, Pa. 


NORTHWESTERN HEADQUARTERS 
71 Columbia St. Seattle, Wash. 


DIRECTORY of the Industry 
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Byllesby Engineering and 
Management Corporation 


231 S. La Salle Street 
CHICAGO 


Pittsburgh San Francisco 


J. B. GILL CORPORATION 
NATURAL GAS ENGINEERS 


COMPRESSOR PLANT DESIGN AND 
CONSTRUCTION 


P. O. BOX 669 LONG BEACH, CALIFORNIA 


WALTER REID 


CONSULTING NATURAL GAS ENGINEER 
ATHLETIC CLUB BUILDING, DALLAS 


SMITH-EMERY CO. 
Ch a ts Engine s 
Established {910 
Analyses and tests. Represent Pittsburgh Testing Laboratory 
for inspection at Eastern foundries, mills a shops. 
Offices & Laboratories 
920 Santee St. 651 Howard St. 


Los Angeles San Francisco 


WESTERN GAS from time to time receives re- 
quests from manufacturers asking to be put in touch 
with capable men or organizations in the Southwest 
or on the Pacific Coast who are able to effectively 
market their products in the western gas industry. 


We also receive requests for suggestions from men or selling 
organizations covering the Pacific Coast as well as the Mid- 
Continent section, who desire to extend their activities in 
this industry by taking on new products or additional! lines. 


If we can be of service to you in this way, get in touch with any 
one of our three offices—Los Angeles, 124 West Fourth Street; 
Dallas, 307 Thomas Bldg.; San Francisco, 447 Sutter Street. 
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WESTERN GAS 


Eliminates the 


Morning 


—— — 
_ , 
& < Complaint 


The new Klixon Safety Pilot can be installed 
on any circulating tank heater now on your lines. 
One size and type will fit them all. It requires 
no adjustments and no servicing and can be 


installed by a gas fitter in a few minutes time. 


The Klixon immersion type thermostat used in 
connection with the Klixon safety pilot will im- 


prove the action of any storage heater. 


Safeguard your gas sales by safeguarding your 


appliances with a Klixon. 


SPENCER THERMOSTAT COMPANY 


Cambridge, Mass. 
B. W. Mueller, 447 Sutter St., San Francisco 


Pacific Coast Representative 


to make one call to correct Ice Box 
or Water Heater Pressure troubles 
you can make a permanent cure by 
installing a 


Weight under two pounds. 
Y,” inlet and outlet. 
Dead weight. 


Set for 3” unless ordered otherwise. 


Request a Sample Today 
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Bridgeport, Conn. 
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